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*x% INSTALLATION AGREEMENT ***

Customer Billing Information Job Instafiation Information [X] same as bliling
Neme Name e e
Mr Cateno Mancuso
Addreas Address Sub-Division
5200 SW 59 Avenue
[ Ciry ST Zlp ity ST Zio County Narre
Miaml, Florida 33155 s ﬁ
Photie - HM [ Phone - WK Phone — Hm Phone -
305-321-4000
| Phone - Call Phone - Fax Phone - Cell Phena - Fax

Email Address Emall Address
| varese@belisouth.net

Solar Power Production System

Utility Grid Connected consisting of 9.66 Kw Package, model #GTS@8000JK230-42, to include:
42 PV Madules — Brand: JinKg Model #:JKM230

Inverter - Brand:SunnyBoy Model #:SBS8000US

All Mounting and Installation Hardware

The panels are to be mounted on the gingle story sauth facing barrel tile type roof. Solar Direct will
perform a site survey to determine location of the solar system and components required for éngineering
and permitting.

Special Provisions: Contact EnerBank 866-405-7600 / Contractor ID # 5569 / Promo Code 821199 -
Obtain an approval number and relay to Solar Direct. This contract is contingent upon rebate and finance
approval.

SYSTEM COST: $34,617.26

Terms (cash):

Rebate Processing Fee $100,00 non-refundable

Terms (12 Months “Same-as-Cash Program):
(Checks provided by EnerBank USA)

Engineering and Equipment Deposit [X] Check $17,308.63
Balance upon job completion by [X] Check $17,308.63

ESTIMATE OF QUALEIFYING REBATES AND INCENTIVES

1) FPL Rebate: Paid to customer directly; $19,320.00

2) Federal Income Tax Credit: Owner must file Residentiat Energy Credit Form #5695 w/IRS; 30%

3) Cash Back Reward - Cash Back Reward worth $2,596.29. This promotional offer can be redeemed after the system
installation; reward funds may be paid to yourself, a charity of your choice, or to anyone you wish; rewards will be paid
within 90 days of redemption.

K A

Sales Representative %L <L . Date 10/21711
OWNER ACCEPTANCE - The prices, specifications and conditions within this agreement are satisfactory

M il
h“)&h Lv' 5 Date(_z(z__&ﬂl

Authorized Solar Direct Executive Approval Date

Page 1 of 3 Ownerslnitials‘ ’ﬁ Date /© lZ(-l (1
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=32 INSTALLATION AGREEMENT ###*

SPECIAL REBATE PROGRAM PROVISIONS: Non-refundable application assistance fee of $100.00 will be applied o the Engmeering
Deposit once the utility rebate is approved. Customer may elect to cancel contract If the utlity rebate reservation i not approved;
or elect to maintain contract until next reservation cycle.

GENERAL CONDITIONS: This proposal may he withdrawt If not acoepted within 10 days. Sgning this proposal, or the making of a
deposit, initiates this contract and indicates the acceptance of terms and conditions by the owner. This Contract will fot become final
until approved by an Authorized Company Executive. This contract constitutes all the terms and conditions of this agreement; any
atterations or deviations requestad from the above spacifications must be in writing, and will be executed at additiona) costs; no oral
agreements or statements shall be binding. The final price may be adjusted based on the actual STC (Standard Test Conditions)
and/or BTU Name-Plate Rated power of the total system after engineering analysis, not to exceed +/-5%, and billed at the same
cost per unit as the contracted system.

PAYMENTS: Any contract amourt and/or paymant over £5,000 includes a cash discount; payments must be made by cash, monhey
order, check or bank transfer; payments by credit card over $5,000 will incur a surcharge of 3%.

COMPLETION: 'Completion shall be defined as installation of an aperational system; rebate application, final permit and/or utiity
ingpection are performed after completion and final payment.

REBATES AND INCENTIVES; Solar Direct agrees to submit the documentation required to obtain the state rebate. Solar Direct Is
not fiable for any tebate or incentive efigibllity, amounts, or payments, except to complete an installation which meéts state and
federal rebate qualifications. Additional rebates, credits or incentives may be avallable; Customers should consult with a qualified
tax professional to ensure the proper realization of such benefits if & when applicable.

LICENSING: The installation of the above equipment is contracted by Solar Direct, Inc., a Factory Certified, Bonded, Insured and
Licensed Certified Contractor: Solar £#CVC56728, Blecirical #E£C13002053, Comwnercial Pool #CPC042916,

PERMITTING: A standard permit fee, when required, is included in the contract price [Residential Fees: up to $150 for Solar Electric
PV, up to $50 for other technologies; Commercial Fees: up to $250 for all technologtes]; any additional permit fees or other fees
required by the governing jurisdiction or utility shall be billed to and paid by the owner. A Notice of Commencement (NOC) is
required for contracts over $2500 in Florida and is supplied by Solar Direct; the owner s required by state law to sign and record
the NOC with the Clerk of Circuit Court prior to job start.

MATERIALS & WORKMANSHIP: All work is to be completed in a professional manner according to standard practices and codes. All
material is new (unless otherwise stated) and guaranteed to be as specified. Solar Direct reserves the right to substitute brands
and models of like kind and guality.

INSURANCE: Solar Direct will maintain the following coverage during the axecution of this project: Workman's Compensation
Insurance $1,000,000; Commercial Automotive Insurance $300,000; Commercial General Liability Insurance - $1,000,000 per
occurrence, $2,000,000 aggregate, $2,000,000 Products and Completed Operations {Completed Operations coverage exterkls
beyond the completion; date and expires at the statute of limitations as set by state law; it covers liabilities for accidents and/for
damage arising out of work or operations completed by Solar Direct as defined in the policy]. Certificate of Insurance IS avaiiable

upon request.

WARRANTIES: Solar Direct warranties labor for one year from date of installation. Uniess otherwise spedifically stated, Solar Direct
does not manufacture products represented for sale or installation. Products are warranted by the manufacturer of the product and
Aot Solar Direct except as allowed by law; see manufacture component wamanty for specific detalis). Warranties do not include acts
of God, unless specifically defined.

PERFORMANCE: Solar Direct makes no dlaim as to the performance or usability of any product. Performance timelines due to acts
of God, accidents, or delays beyond our contro!, shali not be the responsibliity of Solar Direct.

DISPUTE RESOLUTION: Any disputes atising out of this agreement shal! entitle the prevalling party to all court costs and attorney
fees. Venue shall be Sarasota County, Florida, The owner agrees to Mediation or Arbitration in the case of disputes,

DELINQUENCY: All accounts are C.0.D. unless payment terms have been extended. Accounts past thirty days will be subject to a
finance charge of 1% per month plus service charge, In addition, a service charge of $30 will apply for each past due incident,

CANCELLATIONS: Cancellations not recetved within 72 hours by certified mail will be subject up to a 20% cancetiation and/or
restocking charge.

INDEMNITY: ~Each party agrees to be iiabie for it’s actions - Solar Direct agrees to save, defend, Indemnify, and hold harmiess the
Client from:lisbiltties Including desth, bodily injury, or property damage resuiting from, connected with, or as @ direct result of the
performance of this Contract by the Solar Direct; Client agrees to save, defend, indemnify, snd hold harmiless Solar Direct from
lizbilities inciuding death, bodily injury, or property damage resuiting from, connected with, or as a direct resuit of the actions of the
chent,-guasts-and/ol his empioyees and/or adverse conditions of the propesty, buliding and/or mechanical systems during the
performance of Solar Direct’s contract,

SHADING CONDITIONS: Shading from treee and/or other obstructions limit the direct sunshine on the solar system reducing its
Hbitity tolabsorb and rantnutEnsiy ~ soldr panelgreguire dirset selar madiation from Sam until Spm for south facing or flat roofs
(10am to 6pm for west roofs, 8am to 4pm for east roofs) in order to function properly. The owner will at their expense pay for any

coste asspciated with removing shading obstructions and/iar adding additionai-solar panels to incnease energy gain.
Page 2 of 3 Ownexs Injtials{ 'Y vae(0f2C( 1
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Solar Systems Disclosure Form

Miami-Dade County

Building & Neighborhood
Compliance Department
High Velocity Hurricane Zone
“ucellence FEvery DavV Electronic Permit Application

Property Owner's Solar System Disclosure Form

Master Permit Number: Process Number: [C2012.038864

Contractor's Name: SOLAR DIRECT - KIRK MAUST / JEFFREY VOSS

Job Address: 5200 SW 59TH AVENUE, MIAMI, FL 33155

"The installation of roof mounted photovoltaic or thermal solar support systems

typically require roof system penetrations to allow attachment to the structure which

may create additional long-term roof system maintenance requirements and/or

jeopardize roof system manufacturer's warranties.

Roof mounted solar systems generally require removal and reinstallation of solar
panels/arrays in order to perform routine roof system maintenance, repair, or

replacement.”

‘i the desionsfe sopee indicates thet the above information has

Owner's Name: CATENO MANCUSO

Owner's Signature: (&Km [/1@'2/\/10/(/( NN

Date: 0 ;7/‘4

[ [10/12 Al /]

Contractor{'s S’ignature: k 5( B
Iliamd Dlade CDFF%&J% epartment
0000714723 - 21af00 £1740 P
GEMERALDL-01252012 pdf
Exatnitiet Diate Titme Statmg Disp. Trade Stamp Matme
ateven Gilbert 1ETA0122:423 46 PN A ELEC Approved
JTeatmie Clarke 2016/2012 33625 P I STRO Reference Only

Page 1 of 1

w7



Property Information Report

http://gisims2.miamidade.gov/myhome/proptext_print.asp?folio=304024...

My Home

Property Information Report
Summary Details:

Folio No.:

30-4024-000-0560

Property:

5200 SW 59 AVE

Mailing Address:

CATENO MANCUSO

5200 SW 59 AVE MIAMI FL
33155-6359

Property information:

Primary Zone: 2300 ESTATE RESIDENTIAL

CLUC: 0001 RESIDENTIAL - SINGLE FAMILY
Beds/Baths: 3/3

Floors: 1

Living Units: 1

Adj Sq Footage: 3,009

Lot Size: 43,560 SQ FT

Year Built: 1952

Lega! Description:

24 54 40 1 AC N1/5 OF E1/2 OF NE1/4 OF SW1/4 OF SE1/4 LOT SIZE

~ HRREGULAR OR 19037-1861 01 2000 4 OR 19037-1861 0100 01

Assessment Information:

Year: 2011 2010
Land Value: $235,000 $251,000
Building Value: $242,233 $242,363
Market Value: $477,233 $493,363
Assessed Value: $282,567 $278,392
Exemption Information:
Year: 2011 2010
Homestead $25,000 $25,000
2nd Homestead YES YES
Taxable Value Information:
Year: 2011 2010
Taxing Authory N Farabi valce: A faabic valce:
Regional: $50,000/$232,567 $50,000/$228,392
County: $50,000/$232,567 $50,000/$228,392
City: $0/$0 $0/$0
Schooi Board: $25,000/$257,567 $25,000/$253,392
Sale Information:
Sale Date: 1/2000
Sale Amount: $0
Saie O/R: 19037-1861

Sales Qualification Description:  |Sales which are disqualified as a result of examination of the deed

View Additional Sales

[Close window]

[Click here to Print]

Dliamd Dade County EI
0000714723 - 216/2012 4:17:40 FM

This report was created on 11/3/2011 5:21:43 PM for reference purposes only.

GEMERALDL-01252012 pdf
Exatnitier
mteven Gilbert 12702012 24046 PR A
Jeantie Clarke 2162012 33628 P

ELEC Approved

1 of ]

STRO Reference Only

. Web Site © 2002 Miami-Dade County. All rights reserved.
Diate Titme Stamp %151::. Ql?'raae gtﬂ.t‘[mrﬁﬂ.ttle

11/3/2011 5:21 PM




SOLAR Bringing renewable technology

PR T down to earth!

January 17, 2012
Miami-Dade County Building Department
Room 207
11805 SW 26™ Street
Miami, FL 33175-2464
Phone: (786) 315-2000
Regarding: Process Number #C2012038864; “Plan Review Correction Report”,
Find below responses to the line items from the report (attached) that require correction.
Electrical

1.) Electric sheet needs to be signed and sealed by engineer.

Response: Electrical sheet now has engineer’s raised and sealed stamp of approval.

2.) Plans need to be electronically signed and sealed

Response — Plans are being submitted as originals with engineer’s raised and sealed
stamp of approval.

3.) Provide net metering on the plan

Response - This concern was cleared up by the plans reviewer and approved. No action
was needed.

4.) Clarify breaker size on both sheet 5 and electric sheet, 30 or 40.
Response — Sheet 5 has been corrected to show a 30 amp breaker will be installed.

5.) Ciarify that breaker in the panel is approved for back feeding. What does solar breaker
mean?

Response - Breaker is shown and will comply with NEC 2011 - 705.12 (D) (5) which
states that * Circuit breakers that are marked “line” and “load” have been evaluated only
in the direction marked. Circuit breakers without “Line” and “Load” have been evaluated
in both directions” Therefore, only circuit breakers that are not marked shall be used for
the purpose of back feeding.

4

I In addition, the electrical sheet has been revised and the ambiguous term “solar breaker”
b strlcen and edlted for clarity to state, “Breaker 240V, 30 amps - suitable for
kfoetlin dEcEddnEelwith NEC 705.12(D)(5)"

EII]EI'I"M'I"EE 1 EJr1?’8]ar qulu'ge snzel}gedmg panel breaker, #12 wire is not large enough for 30 or 40 amp

GEMERALDL-01250reakedf

w Daged price laipographichlierrof Bt shesd BviAé Esrrected and now matches the electrical
Steven bt 1729798 Mhieh shous #10,AWG THW-2(THHN wire feeding 30 amp panel breaker

Jla.n.ne Clatke 26201233625 PM ] STRO Reference Only

l Solar Direct » 6935 15™ St E « Sarasota FL 34243 « P 800.333.9276 F 800.897.6527
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Structural

1.) Please comply with state laws or departmental rules for electronic signing and sealing.
Submittal of scanned copies of signed and sealed documents is not an accepted electronic
submittal method.

Response - Original raised and sealed stamped plans and drawing are being provided with
this submittal. Electronic copies were given for a digital backup and were not intended to
be used in place of the original hard copies at the time of application.

2.) Design wind loads shall comply with 2007 FBC Section 1620.2 (146 mph) and 1620.3
(Exposure Category C).

Response — Designed to exceed the 146-C requirement. The design factors utilized
remains at 150-C.

3.) Provide the wind uplift zone (per ASCE-7) of the roof, the solar system is to be installed &
the wind uplift pressure for that zone.

Response — Though installed in roof Zone I (37.66 psf) and Zone II (54.23 psf) only, the
entire system was designed to exceed this by using the wind pressures of roof Zone II1
(87.51 psf). These pressures are listed on the “Solar Systems Roof Permit Form” and on
the blueprint in the upper left hand corner in the notation box titled, "Design Factors”.
The wind load documentation begins on page 3 of the plans review binder.

4.) Provide the perimeter width (per ASCE-7) of the roof and/or roof section, the solar system
is to be installed.

Response —~ The blueprint has been revised to include this and it can also be found on the
“Solar Systems Roof Permit Form”. The roof perimeter is 7 feet.

5.) Provide documentation and/or verification the support framing meets both uplift and
lateral forces (C&C loads).

Response ~ The wind ioad calculations for the project are calculated based on the
manufacturer’'s {(UniRac®) specification for their frame and hardware which include all
rail, clamps, bolts, brackets and attachments. The maximum rail span (2 feet) indicated
on page 6 of the plans review binder is generated by the manufacturer (UniRac®). It
dictates the maximum rail span that can be used with the SolarMount rail. This is based
upon the design criteria entered by the installer (Solar Direct). In this case Solar Direct
set these parameters above 146-C required by the building department. These values can
be found on page 5.

Included with this submission are the technical datasheets from UniRac® for the clamps,
bolts, brackets and rail. The specific properties of these components are listed for each
I type with the allowable and design loads.

Dliamd Dade Coutiter Epait dga' g Departmernt
EIl]EITl-ﬂTEE - 2162012 41740 P

GEMERALDL-D125David.Reed Stevens

: Professional Engineer
et Dafgsgenenasiagian Crolelisp. Trade Stamp Name

Steven Gilbert lﬂ?gggzgrﬁ?ggqﬁﬁlz ELEC E‘appmveé Z ) = RJ&Z

J‘.n.ne Clatke 20162012 3:36:28 PM ATREI Reference f‘!bﬁ . Davib R. Sﬁbvens, PIESEL #34624
z .L':"‘ o N airevs

l Mm lg.'-::m s LLC é
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Solar Systems Permit Form

Miami-Dade County
Building & Neighborhood
Compliance Department

SOLAR SYSTEMS ROOF PERMIT FORM

Master Permit No:

Process No: C2012038864

Contractor's Name: ISOLAR DIRECT - KIRK MAUST / JEFFREY VOSS

Job Address: 5200 SW 59TH AVENUE, MIAMI, FL 33155

All roofing repairs shall be performed using approved repair methods and
compatible materials.

» [IS THIS PRODUCT CERTIFIED BY THE FLORIDA SOLAR ENERGY CENTER®?] (FSCE)
OYES ®NO

[J Provide FSEC System Certification Approval Form

[0 New Roof (requires separate roof permit) [1 Re-roof (requires separate roof permit)
Existing Roof

Roof Slope: |5 /12"  Roof Mean Height: |15 ft

Roof perimeter width per ASCE-7: {7 ft

Provide roof uplift pressures per the High Velocity Hurricane Zone Test
Protocols:

[0 RAS-127 (steep slope roofs) --or-- [] RAS-128 (low slope roofs)

-- or -- Provide site specific wind uplift calculations per ASCE 7 by a Design
Professional

Zone'P(1) Figldut137.66 psf

Zore'P(2) Perimeter: 5923 psf

Zone P(3) Corners: [87.51 psf

Page 1 of 3

B BoURA
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High Velocity Hurricane Zone
"Delivering Excellence Every Day" Electronic Permit Application



Solar Systems Permit Form

Select the Roof Zone the Photovoltaic / Thermal Solar Modules are installed in:

Zone P(1) Field

Zone P(2) Perimeter

NOTE: PHOTOVOLTAIC/ THERMAL SOLAR MODULES SHALL NOT BE
INSTALLED IN ZONE (P3) CORNERS OF ANY ROOF OR ROOF SECTION

Photovoltaic Laminate Modules (PVL) Adhered directly to roof systems

1. PVL module Product Control Approval Number: [N/A

PVL module manufacturer: [N/A

PVL module model number: [N/A

2. Product Control Approval Number: IN/A for the roof assembly listing the photovoltaic
laminate module

3. Maximum design pressure From the PVL module Product Control Approval: [N/A psf

4. [ Provide a Class "A" Fire Directory listing that includes the PVL module as a tested component in
the roofing assembly.

5. Roof Deck Type: [N/A

[0 Photovoltaic Laminate (PVL) Modules Adhered to Low Sloped Roof Systems
Select Low Slope Roof Assembly Type:

O Modified Bitumen
[0 Mineral Surfaced Fiberglass Cap Sheet
[] Single Ply Membrane

Single Membrane Type: IN/A
L] ..Phetoveltaic L.aminate (PVL) Modules Adhered to Sloped Metal Roof Panels

'] Striictural Metal Roéf Panels [ Architectural Metal Roof Panels

Page 2 of 3



Solar Systems Permit Form

Rack or Direct Mount Photovoltaic / Thermal Solar Modules

Note: Provide details and attachment requirements for rack or direct roof
mounted photovoltaic / thermal solar modules by a design Professional.

Select Type of Rack or Direct Mount Photovoltaic / Thermal Solar Modules

Rack mounted photovoltaic module
Direct roof mounted photovoltaic module
Rack mounted thermal solar water heater ] Direct roof mounted thermal solar water heater

Rack mounted thermal solar water heater w/ photovoltaic (PV) powered pump

[ S S

Direct roof mounted thermal solar water heater w/ photovoltaic (PV) powered pump

(] Solar Swimming Pool Water Heater

Select Roof System Rack or Direct Mount Flat-plate Photovoltaic Modules are
mounted on:

O Low Slope

L] Metal Panel/Shingles

Mechanically Fastened Tile [ Mortar / Adhesive Set Tile
[ Asphaltic Shingles [ Wood Shingles/Shakes

[J Other Roof System:

Deck Type:

PLYWOOD OSB

Page 3 of 3

71



SOLARMOUNT Technical Datasheets e UNIRAC

SolarMount Technical Datasheet
Pub 110818-1td V1.0 August 2011

SolarMount Module Connection Hardware ..................eeeeueeeeeeemmennenemceemememmmmmeeemmnnmnnnnnas 1
Bottom Up ModUIE ClIP......ooiiiiiiiiiiiieie et iiiere s vieer e s siiee e e sbae e s sseae s s sneeeeseans 1
O M ) (o T s o L S e o P o i L5 00 o hon0bo d0000600aaaAbaNBbo0m0 IBaH g0 so00000 2
EndiCamp. o2t L e ) e A e B S T ol W SRR 2

SolarMount Beam Connection Hardware..............coieeeeeeceeiieenrireniemmenissssreseenscnnssssseennnas 3

SolarMount Module Connection Hardware

U odule Clip
Washer + Bottom Up Clip material: One of the following extruded aluminum
Nut  (hidden..see alloys: 6005-T5, 6105-T5, 6061-T6

Ultimate tensile: 38ksi, Yield: 35 ksi

Finish: Clear Anodized

Bottom Up Clip weight: ~0.031 |bs (14g)

Allowable and design loads are valid when components are

assembled with SolarMount series beams according to authorized

UNIRAC documents

Assemble with one %4™-20 ASTM F593 bolt, one 4"-20 ASTM F594

serrated flange nut, and one V4" flat washer

* Use anti-seize and tighten to 10 ft-Ibs of torque

* Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-
party test results from an IAS accredited laboratory

*  Moduie edge must be fully supported by the beam

* NOTE ON WASHER: Install washer on bolt head side of assembly.
DO NOT install washer under serrated flange nut

;g,te"’)

Beam éolt

[31]

MR-l Il Il N N I I B T D BN EBE e
s3]
&
(o]
3

Applied Load Average | Allowable | Safety Design | Resistance

Direction Ultimate Load | Factor, Load Factor,

o i Ibs (N) Ibs (N) FS Ibs (N) P

: “ Tension, Y+ 1566 (6967) | 686 (3052) 2.28 | 1038 (4615) 0.662

I Transverse, X+ | 1128 (5019) | 329 (1463) 343 | 497 (2213) 0,441
d - LG

=y, Sliding, Z+ 66 (292) 27 (119) 2.44 41 (181) 0.619

Dimensions specified n incfies unless noted

15




SOLARMOUNT Technical Datasheets

SolarMount Mid Clamp
Part No. 302101C, 3021011, 3021063C, 30621040,
3021030, 3021060

e Mid clamp material: One of the following extruded aluminum
alloys: 6005-T5, 6105-T5, 6061-T6
Ultimate tensile: 38ksi, Yield: 35 ksi
Finish: Clear or Dark Anodized
Mid clamp weight: 0.050 Ibs (23g)
Allowable and design loads are valid when components are
assembled according to authorized UNIRAC documents
= Values represent the allowable and design load capacity of a single
mid clamp assembly when used with a SolarMount series beam to
retain a module in the direction indicated
» Assemble mid clamp with one Unirac ¥"-20 T-bolt and one 4"-20
\ ASTM F594 serrated flange nut
'\\ = Use anti-seize and tighten to 10 ft-Ibs of torque
« Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-
party test results from an IAS accredited laboratory

Applied Load Average | Allowable | Safety Design | Resistance

- M:@g‘ St r N g Direction Ultimate Load | Factor, Load Factor,

ey Ibs (N) Ibs (N) FS Ibs (N) o

f Tension, Y+ 2020 (8987) | 891 (3963) 2.27 | 1348 (5994) 0.667

Transverse, Z+ | 520 (2313) | 229 (1017) 2.27 | 346 (1539) 0.665

I Sliding, X+ 1194 (5312) | 490 (2179) 2.44 | 741 (3295) 0.620

X
Dimensions specified in inches unless noted

* End clamp material: One of the following extruded aluminum
alloys: 6005-T5, 6105-T5, 6061-T6

« Ultimate tensile: 38ksi, Yield: 35 ksi

» Finish: Clear or Dark Anodized

» End clamp weight: varies based on height: ~0.058 Ibs (26g)

End Clamp » Allowable and design loads are valid when components are
" Serrated assembled according to authorized UNIRAC documents
Flange Nut \\ | » Values represent the allowable and design foad capacity of a single

end clamp assembly when used with a SolarMount series beam to
retain a module in the direction indicated
Assemble with one Unirac 14"-20 T-bolt and one %4’-20 ASTM F594
serrated flange nut

» Use anti-seize and tighten to 10 fi-lbs of torque

» Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-

Y] party test results from an IAS accredited laboratory

s *  Modules must be installed at least 1.5 in from either end of a beam
i X
e 2 Applied Load Average | Allowable | Safety Design | Resistance
by Direction Uitimate Load | Factor, Loads Factor,
)
e 5 o - |l_>s (N) Ibs (N) FS Ibs (N) ()]
,:";,é."‘q Tension, Y+ 1321(5676) | 529 (2352) 2.50 800 (3557) 0.605
S Tranhsverse, Z4 63:279) 14 (61) 458 21(92) 0.330
Sliding>+ 142 (639) 52 (231) 2.72 79 (349) 0.555

Bimiensions spetifedin-inchesunioss noted

D
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SOLARMOUNT Technical Datasheets

ount Beam Connection Hardware

» L-Foot material: One of the following extruded aluminum alloys: 6005-
T5, 6105-T5, 6061-T6

* Ultimate tensile: 38ksi, Yield: 35 ksi

* Finish: Clear or Dark Anodized

» L-Foot weight: varies based on height: ~0.215 Ibs (98g)

*  Allowable and design loads are valid when components are

assembled with SolarMount series beams according to authorized

UNIRAC documents

For the beam to L-Foot connection:
« Assemble with one ASTM F593 %"-16 hex head screw and one

ASTM F594 %4 serrated flange nut

*» Use anti-seize and tighten to 30 ft-lbs of torque

* Resistance factors and safety factors are determined according to part
1 section 9 of the 2005 Aluminum Design Manual and third-party test
results from an IAS accredited laboratory

NOTE: Loads are given for the L-Foot to beam connection only; be
sure to check load limits for standoff, lag screw, or other
attachment method

s Applied Load Average Safety Design| Resistance

s Direction Uitimate | Allowable Load Factor, Load Factor,

Mo, A Ibs (N) tbs (N) FS Ibs (N) ®

r - J Sliding, Z+ | 1766 (7856) 755 (3356) 2.34| 1141 (5077) 0.646

Tension, Y+ | 1859 (8269) 707 (3144) 2.63| 1069 (4755) 0.575

Dimensions specified in inches unless noted Compression, Y- | 3258 (14492) 1325 (5893) 2.46| 2004 (8913) 0.615
Traverse, Xt | 486 (2162) 213 (949) 228 323 (1436) 0.664

s )i



SOLARMOUNT Technical Datasheets 2*UN

SolarMount Beams

Properties Units SolarMount SolarMount HD
Beam Height in 25 3.0
Approximate Weight (per linear ft) plf 0.811 1.271

Total Cross Sectional Area in? 0.676 1.059
Section Modulus (X-Axis) in® 0.353 0.898
Section Modulus (Y-Axis) in® 0.113 0.221
Moment of Inertia (X-Axis) in 0.464 1.450
Moment of Inertia (Y-Axis) in 0.044 0.267
Radius of Gyration (X-Axis) in 0.289 1.170
Radius of Gyration (Y-Axis) in 0.254 0.502

SLOT FOR T-BOLT OR 1.728
]/ 2 SLOT FOR T-BOLT OR
i e L T V4" HEX HEAD SCREW |
2X SLOT FOR SLOT FOR
BOTTOM CLIP 2.500 BOTTOM CLIP
) 3.000
1.316
SLOT FOR
%" HEX BOLT - SLOT FOR 1.385
%" Hex BOLT
367 cem jan—=
|
750 | le—1.207 —|
Y Y [ 1.875 |
7'y A
> X X
SclarMount Beamr SolarMount HD Beam

Dimensigns specifieddivinches unless noted
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SOLAR Bringing renewabﬁemﬁow

D 1R E T down to earth!

December 29, 2011

Miami-Dade County

Building and Neighborhood Compliance Department
11805 SW 26th Street, Room 207

Miami, FL 33175

Re: Engineering Certification
Grid- Interactive Photovoltaic Solar Electric System

Plans Reviewer:

Attached are Engineering Documents, Specifications and Plans for permit package required
for the installation of a Grid-Interactive Photovoltaic Solar Electric System.

Project Contact: Adam Diehl, 941-359-8228 Ext 101
Project Manager: Jason Tomczyk, 941-359-8228 Ext 192
Project Coordinator: Frank Heddings, 941-359-8228 Ext 199

Job Information:

Mancuso Residence
5200 SW 59th Ave
Miami, FL 33155

Design Firm:

Solar Direct, CAC29457

Kirk Maust, Senior Engineer

Adam Diehl, Industrial & Systems Engineer
6935 15™ Street East, Suite 120

Sarasota FL 34243

941-359-8228

Engineer of Record:
Stevens & Associates, LLC
David Stevens, PE34624
8380 Glenfinnan Circle

Ft Myers FL 33912
239-671-9210

Contractor:

Solar Direct, CAC29457

Jeffrey Voss, EC13002053

Kirk Maust, CVC56728

6935 15th Street East, Suite 120

Iliami Dade C Dswa rfjés Eﬁ@a Fgé@S%Zﬁ?EE attinett

ElJEITMTEE - 211652012 4:17:40 PI

GEWMERATLOL-01252012 o df

w Date Time Stamg Disp. Trade Stamp Mame
ateven Gilbert 1ETA0122:4246 PN A ELEC Approved
Jla.n.ne Clatke 26201233625 PN STRI Reference Only

Solar Direct » 6935 15™ St E » Ste 120 o Sarasota FL 34243 « P 800.333.9276 F 800.897.6527
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The procedure to determine Design Wind Load is specified by the American Society of Civil
Engineers (ASCE) and referenced in the International Building Code (IBC) 2006. The
appropriate wind speed has been determined by the local jurisdiction requirements. These
are applied in accordance to the 2007 Florida Building Code (FBC) with 2008 and 2009
Supplements to determine the design level forces, which are based upon ASCE 7-02. For
purposes of this design and the UniRac SolarMount™ “Code-Compliant Installation Manual
227" copyright February 2008, the values, equations and procedures used reference ASCE
7-05, Minimum Design Loads for Buildings and Other Structures, which matches the ASCE
7-02. The design is dependent upon conditions of spatial form, height and other structural
parameters that are specified in the FBC provisions for determining the applied wind loading
pressures imposed onto the UniRac SolarMount™ rails supporting the solar modules. The
SolarMount™ railing and anchorage requirements for the installation are properly
represented in the Installation manual 227.

Flush Mounted SolarMount™ applications on roofs or walls use Method 1, the Simplified
Method, for calculating the Design Wind Load for pressures on components and cladding.
Flush is defined as modules parallel to the surface with no more than 3" difference between
the ends of the assembly and no more than 10” space between the roof surface and the
bottom of the solar modules.

Tilt Mounted SolarMount™ applications (non-flush) on roofs use Method 2 for Open Buildings

with a Monoslope Roof and are shown in UniRac Installation Supplements 206.1 for Low-
Profile and 205.1 for High-Profile installations.

Electrical design elements are applied in accordance to the FBC and the National Electric
Code (NEC) 2011.

The design verification is based on:

I. ASCE 7-02 and ASCE 7-05 - ASCE Standard

II. “Steel construction Manual”, 13" Edition, American Institute of Steel
Construction, Chicago IL, 2005

111. “Aluminum Design Manual”, The Aluminum Association, Washington DC, 2005

1v. Mechanical Properties and Static Load Testing of UniRac extruded rails and

related components obtained from Dr. Walter Gerstle, PE, Department of Civil
Engineering, University of New Mexico, Albuquerque NM

By this letter, I certify that the UniRac SolarMount™ assembly, when instalied in accordance
with the Installation Manual 227, 205.1 and 206.1, and with the submittals and plans herein
attached, will meet the requirements of the building codes adopted by Florida.

Iliatmd Dade Cgmﬁlﬁwromssional Engineers responsibilities for signatures of

documents EU rmits certification of the entire document by the signing and sealing of the
OODOT14725 - 2/ evad hagh Withla Kdtlie of contents and binding the document. This page is for the purpose

fication of the following contents; all pages checked below have been reviewed and
GENERALDL- Dlm é he Engineer of Record:

Exatniner Drate Time Statup Disp. Trade Stamp Mame
mteven Gilbert 1272012242346 P A ELEC Approved
Jeanme Clarke 2016/2012 33625 P STRO Reference Only
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Table of Contents (items checked are included): Page
[v] System Overview 1
[¥] Wind Load Specifications ~ Code Compliant Plan 3
[v] Wind Load Calculations - Method 1, Components and Cladding 5

[ 1 Wind Force Calculations — Method 2, Open Buildings, Monoslope Roof

[v] Lag Screw - Installation Supplement 203.2 7
[ 1 Rail Spacing Specifications - Flush Mount

[ 1 Rail Spacing Specifications - Low-Profile Mount

[ ] Rail Spacing Specifications — High-Profile Mount

[v] Electrical Wiring Schematic - Grid-Interactive System 9
[ ] Electrical Wiring Schematic - Battery Backup System

[ ] Electrical Wiring Schematic - Battery Banks

[ ] Battery Box Specifications

[v] Module String Sizing - Electrical 11
[v] Inverter Specifications - SMA SunnyBoy - SB800O0US 13
[v] Solar Module Specifications - ET Solar #ET-P660230® 15

[ ] Battery Inverter Specifications -
[ ] Battery Specifications
[v] Module Mounting Installation Manual - UniRac SolarMount® 17
[ ] Optional Solar Water Heater -
[ 1 Wind Loading Certifications
[ 1 FSEC Approval
[ ] Open Loop Manual
[ ] Optional Solar Pool Heating - Vortex® Solar Collectors
[ 1 Vortex® Specifications Sheet
[ ] Vortex® Plumbing and Roof Mounting Detail
[ ] Strap Spacing Specifications in High Wind Speed Areas
[ ] FSEC Approval
[ ] SuperClip® Engineering Detail
[ ] Vortex® Installation Manual
I [v] Appendix - Mechanical Properties and Static Load Testing - UniRac 43

[v] Plans, including (as required): INSET
Iliatrd Dlade County B -.J-Jg._ Gof B HeL

DmDTMTEE - 2162012 41']"-’-113 FIM
GEMERALODL-01252012 o df
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SOLAR Bringing renewabie tedmatagy

1 R E C T down to earth! 2FES s

November 12, 2011

Job:

Mancuso Residence
5200 SW 59th Ave
Miami, FL 33155

System Overview
Solar Electric System consisting of the following major components (see Typical Wiring
Diagram):

Canadian Solar 42 @ 230W #ET-P660230 (9.66 kW)

UniRac SolarMount Mounting System

Grid-Interactive Control Center w/

SunnyBoy Inverter #SB8000US-11, NEMA6

Square-D AC Disconnect 240VAC, 60A, NEMA3R, Lockable Handle (or similar)

Description

The Solar PV Modules are roof mounted on the South facing roof section near to the utility meter
and main distribution panel using UniRac’s ScolarMount (designed for 150 mph

Wind Speed, Exposure Category C). This system consists of 3 series circuits of 14 modules

(42 total).

Total System Power: 9.66 kW

Array#1 (9,660 Watts):
Maximum Operating Voltage (DC): 573V
Short-Circuit Current (DC): 23.5 Amps

Outdoor NEMA rated UV resistant #12AWG XLP USE-2 “"MC” cabies are used to connect 3
strings of 14 modules (42 modules total), which terminate in a Nema4x Wet Pull Junction Box (J-Box).
The array wiring, #10AWG THWN-2/THHN, is routed via conduit to the inverter.

The inverter is fed by a 240VAC 30A circuit breaker in the main distribution panel (MDP) using
#10AWG THHN wire. This system has an outdoor disconnect w/lockable handle to allow for disconnection
from the grid power system for utility or emergency service.

All wiring and components are installed as per 2011 NEC Code.
#B8AWG bare bonding wire is used for the equipment ground for Solar Array to the Junction Box. From

the J-Box to the inverter and from the inverter to the MDP #8AWG THHN is used.MDP Bonding Wire to
Ground Rod (existing).

Lfiatrd Diade County Building Departmetit

El:IEI'Fl-ﬂTEE - 2165012 4:17:40 FM
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SOLAR

December 5, 2011
Project: Mancuso Residence - 9.66 kW - 42 ET Solar #ET-p660230 Modules
Address: 5200 SW 59th Avenue, Miami, FL 33155

Wind Load Calculations - Code Compliant Plan
(see supplements: IBC 2003 Wind Load - Components & Cladding, UniRac spacing
Requirements)

1.

Basic Wind Speed
5200 SW 59th Avenue
Miami, FL 33155

Bringing renewable techr&oiow '
2 E C T down to earth!

Miami Dade County, 141 mph (Designed for 150 mph)

Exposure Category
Exposure = C

Roof Zones
Mounting within Zones I & II
Entire system designed for Zone III

Wind Pressure (psf)
Roof Height = 15 Ft max
Basic psf = 87.51

Dead and Live Loads per Array

42 Solar Modules: ET Solar #ET-P660230
1 Array of 42 modules (Portrait)

Size: 64.57” x 39.06"

Weight: 41.9 lbs

Minimum Requirements (max spacing)
Portrait Arrays

Required footing Spacing: 24" Max spacing
Live point load = 134.4 , -470.9 Ibs

Reguired Pull-Out Limits

Roof Truss Lumber: Southern Pine
Min. Lag Screw: 5/16"x4" (3" Thread)
Pull-Out Value per Inch Thread = 307 psf

Actual Design

Portrait Arrays

Foot Spacing: 24"

Live Point Load: 134.4 , -470.9 Ibs

Design Pull-Out Value = 307 x 3 x 2 lags / footing = 1,842 psf

Pull-Out Value 1,842 > 470.9 OK

Iliatrd Diade County BuilShfery factatim3491

EIl]EI'FMTEE - 2165012 41740 FIM
GEWMERATLOL-01252012 o df

Woine:
Atesven Gilbert 152702012 24244 P A
Jl.n.ne Clatke 206201233628 PLT

Diate Titme Stamp

Dizp. Trade Stamp Name

ELEC Approved
STRI Reference Only

Solar Direct » 6935 15™ St E « Sarasota FL 34243 « P 800.333.9276 F 800.897.6527



Page Intentionally Left Blank



Units

degrees

I So L AR Bringing renewable technol»ogy
1/ E COT down to earth! 3. e
I Solarmount / Sunframe Configurator Results
Project Specs Array Information
I Name: MANCUSO RESIDENCE Manufacturer: ET Solar
Email: ADAM@SOLARDIRECT.CO Module Model: ET-P660230
) M Module Size: 64.57" x 39.06"
I Telephone: (941) 209-1439 Module Rows x
3x 14
Cols
Project Location Number of Arrays 1
I Address: 5200 SW 59TH AVE Total Modules 42
City, State: Miami, FL Total Kilowatts 9.66
Zip code: 33155
I County: Miami-Dade Racking Type SolarMount Roofmount
Basic Wlnd 150 mph (User Modified) Mc?dul.e Orfentatlon Portrait
Speed: Rail Direction E-W
l Ground Snow 0 psf
Load: p
I Engineering Variables
Description Varlable Value
' Building Height h 15
Roof Angle >7t027
Wind Exposure C
I Importance Factor 1
Wind Speed \Y 150
Effective Wind Area 100
Roof Zone 3
I Design Wind Load Calculation
Description Variable Value
I Net Design Wind Pressure (Uplift) Preio (Uplift) -74.8
5 & Pnet30
Net Design Wind Pressure (Downforce) (Dewntores) 16.5
Adjustment Factor for Height and Exposure A 121
Category ’
Importance Factor [ 1
Design Wind Load (Uplift) Pre: (Uplift) -90.51
l Design Wind Load (Downforce) P..: (Downforce) 19.97
Load C tion alculatlons
Dliattd Diade Couttar ﬁnu:.{ = Hepravtrert —
Description Variable Downforce Uplift
ElJEITMTEE - %lﬁd?ﬂlg A1 A0PIT ks 2 :
GEMERATDL-O I@ﬂ@rggrp\ﬂlfld Load Pnet 19.97 -90.51
_ Snow Load 0
fnines  Delimciians,  Dise Dby Nome g,

atesen Cilbert 102772012 2042
J'a.n.ne Clatke 2062012 3:36

A6 PN A
2EFPM

ELEC Approved
STRI Refetence Only
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Total Load Combination 2
Total Load Combination 3
Total Load Combination 4
Max Absolute Value Load

Distributed Load Calculation
Description

Maximum Absolute Value of Load
Combinations

Module Length Perpendicular to Rails
Distributed Load (Uplift)

Distributed Load (Downforce)

Rail Span Information
Description

Racking Attachment Type
Racking Attachment

Rail preference

Revised Rail Span

Allowable Spans

Single L Foot
Single L Foot
Double L. Foot
Double L Foot

Point Load Calculations (per Code, these are based on maximum allowable spans as shown in chart above)

Description

Single SM Point Load Force
Single SMHD Point Load Force

Point Load Calculations for your span are:

Rail preference
Revised Rail Span
Solar Mount Point Load Force

D + Pnet
D+S
0.6D + Pnet

Variable

fssw T

Variable

SM
SMHD
SM
SMHD

Variable

R
R

L
R

2497

87.51

Downforce

134.4
201.5

134.4

-87.51

Value

87.51

5.38
-235.44
67.18

Value

Single L
L-Foot

2

N W

3

Uplift

-470.9
-706.3

2
-470.9

psf
psf
psf
pst
Units

pst

plf
plf

Units

=l =i

Units

Ibs
Ibs

Ibs

This engineering report is to be evaluated to Unirac SolarMount Code Compliant Installation Manual 227 which

references International Building Code 2003, International Building Code 2006, and ASCE 7-05, ASCE 7-02 and
California Building Code 2010. The installation of products related to this engineering report is subject to
requirements in the above mentioned installation manual.

Solar Direct + 6935 15" Street East o' Ste 120 « Savasota FL 34243 « P 800.333.9276 F 800.897.6527
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R M® THE STANDARD IN PV MOUNTING STRUCTURES™

SOLARMOUNT

U.S. and other patents pending.

Lag Screw Specifications
Installation Supplement 203.2

Because lag bolt requirements vary with design wind load and To ensure code compliance, the lag pull-out value must exceed
the lumber used for the roof trusses, lag bolts are no longer the installation’s design live load per footing multiplied by an
provided with SolarMount rail sets. appropriate safety factor. Use flat washers with lag screws.
The table below (Table 4 from UniRac’s Installation Manual For more information on design live loads, download Installa-
214: SolarMount Code Compliant Planning and Assembly) tion Manual 214 at www.unirac.com.

lists pull-out values for various roof truss lumber and the lag

SCrews.

Lag pull-out (withdrawal) capacities (Ibs) in typical roof truss lumber

Lag screw specifications

Specific ¥is" shaft, * Vs shaft* %" shaft,*
gravity 2% " thread depth per | " thread depth per 1" thread depth |
: 3
Douglas Fir, Larch 0.50 665 266 304
Douglas Fir, South 0.46 588 235 269
Engelmann Spruce, Lodgepole Pine
(MSR 1650 f & higher) 0.46 588 235 269 t )
Hem, Fir 043 530 212 243 i3
o
Hem, Fir (North) 0.46 588 235 269 Thread £#
depth £ %
Southern Pine 0.55 768 307 352 ¥t
Spruce, Pine, Fir 0.42 513 205 235 L £
Spruce, Pine, Fir
(E of 2 million psi and higher
grades of MSR and MEL) 0.50 665 266 304

Sources: Uniform Building Code; American Wood Council.

Notes: (1) Thread must be embedded in a rafter or other structural roof member.
(2} Pultout values incorporate a 1.6 safety factor recommended by the American Wood Council.
(3) See UBC for required edge distances.

*Use flat washers with lag screws.

Dfiatrd Diade County Building Depattmeit
E'ZIEITMTEE - 2162012 41740 P
GENERAINL-01252012 pdf
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Solar Direct

6935 15th ST E

Sarasota FL 34243
Solar Direct « 6935 15th ST E « Sarasota Fl. 34243
MANCUSO RESIDENCE

52000 SW 59TH AVE
MIAMI, FL 33155

Tel.: (800) 333-9276
Fax: (800) 897-6527
E-Mail: adam@solardirect.com
Internet: www.solardirect.com

Project name: MANCUSO RESIDENCE Location: United States / Miami
Project number: #51523
Project file: Grid voltage: 1~240 V

| System overview Partprojects |

42 x ET Solar ET-P660230 (PV-array 1)
Azimuth angle: 0 °, Angle of inclination: 20 °, Mounting type: Roof, PV Peak power: 9.66 kW

Inverters:
1 x SB 8000US-11 - 240VAC (Inverter efficiency: 95.3 %)

aI number of PV Energy usability factor: 100.0 %
modules. Performance ratio (approx. 81.7 %
PV Peak power: 9.66 kWp )*:
Number of inverters: 1 Spec. energy vield (approx. 1425 kWh/kWp
Nominal AC power: 7.68 kW >
Annual energy yield 13764.80 kWh Line losses (in % of PV .
(approx.)*: energy):

Unbalanced load: 7.68 kVA
Notes:
Signature

Important: The yield.values displayed are estimates. They are determined mathematically. SMA Solar Technology AG accepts no responsibility for
theteallyield valle hich can deviate from the yield values displayed here. Reasons for deviations are various outside conditions, such as soiling of
the PV Modules or fluctuations in the efficiency of the PV modules.

25



Evaluation of design

Project name: MANCUSO RESIDENCE Location: United States / Miami
Project number: #51523
Project file: Ambient temperature:

Record Low Temperature: 14.00 °F
Average High Temperature: 77.00 °F

Part project 1 Record High Temperature: 104.00 °F
System overview
Inverter: 1 x SB 8000US-11 - 240VAC
PV-module:
A: (PV-array 1)
ET Solar
ET-P660230
Azimuth angle: 0 °, Angle of
mslimalineygR: Roof
—
PV Peak power: 9.66 kWp
Total number of PV modules: 42
Number of inverters: 1
Max. DC power: 8.60 kW
Max. AC power: 7.68 kW
Grid voltage: 240 V
Nominal power ratio: 8.0% @ |
|
Input A: |
PV-array: PV-array 1 |
Number of strings: 3
Number of PV modules (input): 14
Peak power (input): 9.66 kWp
Min. PV voltage: 332V
Typical PV voltage: 369 V (€7 ]
Min. DC voltage (Grid voitage 240 V): 300V
Max. PV voltage: 573V Q
Max. DC voltage (Inverter): 600 V
Max. current of PV array: 23.5A 2
Max. DC current: 30.0A
PV/Inverter compatible
! A PV array and type of inverter are compatible. The
nominal power ratio (max. DC power of the inverter
Imaxale o rm - divided by the peak power) is within the recommended
™ range (80% - 120%).
! |
I
}
‘ — - -
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* Highest CEC efficiency in its class ¢ Sealed electronics enclosure &
* Integrated load-break rated Opticool™
lockable DC disconnect switch ¢ Comprehensive SMA
* Integrated fused series string communications and data
combiner collection options

Iliami Dade County Buildine Depattiment

Diﬂ?l-ﬂ?ﬂ - Eflﬁalhjm :49

GENMERALN] -DlEﬂHf

L 2
1

ﬁll%e&{cin their class

SB 8000US AVAILABLE IN 2010

¢ |deal for residential or commercial

applications

* Sunny Tower compatible

ol

0 year standard warranty c u L us
* UL 1741/IEEE-1547 compliont ®

§ % 5000US / 6000US /7000US / 8000US

et L1ai@ul Us sefidsiinvarters utilizelou provén techinologysinid ddeadesigned specifically to meet IEEE-1547 requirements.
. Boy, 7000
Steven Gilbert 127 {ANEPH RIS BRI Bok/00

unrlleo
iciency means better performance and shorter pa

T
c

SOO(E').'LEJlS are also compatible with the Sunny Tower. Increased

Egeriods. All four models are field-configurable for positive

g Clarlee 201 Grolind Systens makingithem more versdtile than e&efﬁp@ﬂp@tl}ﬂgﬂ?rld, Sunny Boy is the benchmark for PV inverter

performance and reliability.
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Technical Data

Recommended Maximum PV Power {Module STC)
DC Maximum Voltage

Peak Power Tracking Voltage

DC Maximum Input Current

Number of Fused String Inputs

PV Start Voltage

AC Nominal Power

AC Maximum Qutput Power

AC Maximum Output Current (@ 208, 240, 277 V)
AC Nominal Yoltage Range

AC Frequency: nominal / range
Power Factor {Nominal}
Peak Inverter Effictency

CEC Weighted Efficiency

Dimensions: W x H x D in inches
Weight / Shipping Weight
Ambient Temperature Range
Power consumption at night

Topology

Cooling Concept

Mounting Location: indoor / outdoor {NEMA 3R)
LCD Display
Communication; RS485 / wireless

Warronty: 10 years / 15 years / 20 years

Compliance: IEEE-929, IEEE-1547, UL 1741,
UL 1998, FCCPart 1I5A&B

Specifications for nominal conditions

NOTE: US inverters ship with gray lids.

Efficiency Curves

—

et T

8706003 !

1000 2900 3000

Tel. +1 916 625 0870
Toll-Free-+1' 8884 SMA'USA
www.SMA-America.com

1%

=250 v DC
ol v DC

SB 5000US

6250w
600V
250-480V
21 A

3 [inverter), 4 x 20 A

{DC disconnect)
300V

5000w
5000w
24A,21A,18A

183 - 229V@208V
211 - 264V@240V
244 - 305V@277V

60Hz /593 - 60.5 Hz

0.99
96.8%

95.5% @208V
95.5% @240V
95.5% @277V

18.4 x24.1 x9.5
141 Ibs / 148 lbs
-1310 113 °F
01w

SB 6000US

7500 W
600V
250-480V
25A

3 (inverter), 4 x 20 A
{DC disconnect)

300V
6000 W
6000 W
29A,25A,22A

183 - 229 V@208V
211 - 264V@240V

244 -305V @277V
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0 Hz /593 - 60.5Hz
0.99
97.0%

95.5% @ 208 V
95.5% @240V
96.0% @ 277 V

18,4 x24.1 x9.5
141 |bs / 148 lbs
=13t0 113 °F
01 W

60Hz /59.3 - 60.5Hz

SB 7000US SB 8000US
8750 W 10000 W
600V 600V
250-480V 300-480V
30A 30A

3 [inverter], 4 x 20 A
(DC disconnect}

3 (inverter}, 4 x 20 A
{DC disconnect)

300V 365V
7000 W 8000 W
7000 W 8000 W
34A,29A,25A N/A,32A,29A
183 - 229vV@ 208V N/A@ 208 V

211 -264V@240V
244 - 305vV@277V

211 - 264V@240V
244 - 305V@277V

60Hz / 59.3 - 60.5Hz

0.99 099

97.1% 96.5%
95.5% @208V N/A@ 208V
96.0% @240V 96.0% @240V
96.0% @ 277 V 96.0% @277V

18.4 x241x95
148 lbs / 152 lbs
-13to 113 °F
0.1 W

18.4 x24.1 x95
141 lbs / 148 |bs
-1310 113 °F
0.1W

Low frequency transformer, Low frequency transformer, Low frequency transformes, Low frequency transformer.

true sinewave
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forced active cooling
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ET MODULE

ET-P660250 250W
ET-P660245 245W
ET-P660240 240W
ET-P660235 235W
ET-P660230 230W
ET-P660225 225W

High module conversion efficiency, through
supericr manufacturing technology

0 to +5W positive tolerance for mainstream
products

Certified to withstand high wind loads and
snow lcads (5400Pa)

Anodized aluminum is mainly for improving
corrosion resistance

Anti-reflective highly transparent, low iron
tempered glass

Excelient performance under low light
environment

Iliatrd Dade County Building Depattmetit
EII]EITMTEE - 262012 4:17:40 P
GENERALO1-01252012 pdf

{EC 61215 Ed.2
= 4
G

t @ w;ﬁ;l;bst:n. Trade Stamp

25year linear performance warranty;
10-year warranty on materials and workmanship

Product liability insurance
# Local technical support
= Local warehousing

48 hour-response service

+ Enhanced design for easy installation and long
term reliability

t=c f7ape Tilkw
Steven Githert 1/27/20{22 4T EEE A
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ELECTRICAL SPECIFICATIONS

Model Type "ET-P660250 | ET-P660245 ET-P660240  ET-P660235  ET-P660230  ET-P660225
Peak Power (Pmax 250W  ,  245W  240W 235W 230w 225W
Module Efficiency 1537% | 1506%  14.75% 14.44% 14.14% | 13.83%
Maximum Power Voltage (Vmp) 29 20V 29.08V 28.81V 28.35V
Maximum Power Current (Imp) 8.22A 808 |  BO0A | 7.94A
Open Circuit Voltage (Voc) 37.25V 36,96V 36.88V | f 36.63V
Short Circuit Current (Isc) =FK i 8. 78A 8.70A i 8.60A | 8.51A
Power Tolerance _ #3% 0to+5W  Oto+5W  Oto+SW 0to+5W 0to +5W
Maximum System Voltage = DC 1000V

Normal Operating Cell Temperature 45.3x2C

Series Fuse Rating (A) g Ser. 1 20A

Number of Bypass Diode e .

MECHANICAL SPECIFICATIONS

Celltype ~  156mmx 156mm
Number of cells 60 cells in series
Weight 19.32kg (42.59 ibs)
1640x992x40 mm
Eiesngiens (64.57%39.06x1.57 Inch)
Max Load " 5400Pascals ( 112 Ib/ft?)

TEMPERATURE COEFFICIENT

Temp. Coeff. of Isc (TK Isc) " 0.065 %/‘C
Temp. | Coeff. of Voc (TK Voc) -0.346 %/C
Temp. Co Coeff. of Pmax (TK Pmax) -0.46 %/C

ELECTRICAL CHARACTERISTICS

Electrical performance
(cell temperature:25T)
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WUNERAE® UniRac Code-Compliant Installation Manual SolarMount

i. Installer’s Responsibilities

Please review this manual thoroughly before installing your SolarMount is much more than a product.

SolarMount system. It’s a system of engineered components that can be assembled
This manual provides (1) supporting documentation for into a wide variety of PV mounting structures. With

building permit applications relating to UniRac’s SolarMount SolarMount you’ll be able to solve virtually any PV module
Universal PV Module Mounting system, and (2) planning and mounting challenge.

assembly instructions for SolarMount It’s also a system of technical support: complete installation
SolarMount products, when installed in accordance with and code compliance documentation, an on-line SolarMount
this bulletin, will be structurally adequate and will meet the Estimator, person-to-person customer service, and design
structural requirements of the IBC 2006, IBC 2003, ASCE 7- assistance to help you solve the toughest challenges.

02, ASCE 7-05 and California Building Code 2007 (collectively
referred to as “the Code”). UniRac also provides a limited
warranty on SolarMount products (page 26).

Which is why SolarMount is PV’s most widely used mounting
system.

r
A The installer is solely responsible for:

» Complying with all applicable local or national building codes,
including any that may supersede this manual;

» Ensuring that UniRac and other products are appropriate for
the particular installation and the installation environment;

* Ensuring that the roof, its rafters, connections, and other
structural support members can support the array under all
code level loading conditions (this total building assembly is
referred to as the building structure);

* Using only UniRac parts and installer-supplied parts as
specified by UniRac (substitution of parts may void the
warranty and invalidate the letters of certification in all
UniRac publications);

« Ensuring that lag screws have adequate pullout strength and
shear capacities as installed;

» Verifying the strength of any alternate mounting used in lieu
of the lag screws;

 Maintaining the waterproof integrity of the roof, including
selection of appropriate flashing;

« Ensuring safe installation of all electrical aspects of the PV
array; and

 Ensuring correct and appropriate design parameters are
used in'determining the design loading used for design of the
specific installation. Parameters, such as snow loading, wind
speed, exposure and topographic factor should be confirmed
withthe local building'official of'alicensed professional
engineer,

18
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Part I. Procedure to Determine the Design Wind Load
[1.1.] Using the Simplified Method - ASCE 7-05

The procedure to determine Design Wind Load is specified
by the American Society of Civil Engineers and referenced in
the International Building Code 2006. For purposes of this
document, the values, equations and procedures used in this
document reference ASCE 7-05, Minimum Design Loads for
Buildings and Other Structures. Please refer to ASCE 7-05 if
you have any questions about the definitions or procedures
presented in this manual. UniRac uses Method 1, the
Simplified Method, for calculating the Design Wind Load for
pressures on components and cladding in this document.

The method described in this document is valid for flush, no
tilt, SolarMount Series applications on either roofs or walls.
Flush is defined as panels parallel to the surface (or with no
more than 3” difference between ends of assembly) with no
more than 10” space between the roof surface, and the bottom
of the PV panels.

This method is not approved for open structure calculations.
Applications of these procedures is subject to the following
ASCE 7-05 limitations:

1. The building height must be less than 60 feet, h < 60. See
note for determining h in the next section. For installations
on structures greater than 60 feet, contact your local UniRac
Distributor.

2. The building must be enclosed, not an open or partially
enclosed structure, for example a carport.

3. The building is regular shaped with no unusual geometrical
irregularity in spatial form, for example a geodesic dome.

4. The building is not in an extreme geographic location such
as a narrow canyon or steep cliff.

5. The building has a flat or gable roof with a pitch less than 45
degrees or a hip roof with a pitch less than 27 degrees.

6. If your installation does not conform to these requirements
please contact your local UniRac distributor, a local
professional engineer or UniRac

If your installation is outside the United States or does not
meet all of these limitations, consult a local professional
engineer or your local building authority. Consult ASCE 7-05

for more clarification on the use of Method I. Lower design
wind loads may be obtained by applying Method II from ASCE
7-05. Consult with a licensed engineer if you want to use
Method II procedures.

The equation for determining the Design Wind Load for
components and cladding is:

Pret (psf) = AKztl Dnet3o
Dret (psf) = Design Wind Load
A = adjustment factor for height and exposure category
K2 = Topographic Factor at mean roof height, h (ft)
I = Importance Factor

Pretso (psf) = net design wind pressure for Exposure B, at height
=30,I=1

You will also need to know the following information:

Basic Wind Speed = V (mph), the largest 3 second gust of wind in
the last 50 years.

h (ft) = total roof height for flat roof buildings or mean roof
height for pitched roof buildings

Effective Wind Area (sf) = minimum total continuous area of
modules being installed

Roof Zone = the area of the roof you are installing the pv system
according to Figure 2, page 5.

Roof Zone Setback Length = a (ft)
Roof Pitch (degrees)

Exposure Category

[1.2.] Procedure to Calculate Total Design Wind

The procefiure{far determining.the Design Wind Load can be
DrOKerrinto Steps trdt inciude fooking up several values in
differerntabtes.

Step 17 Determine Basic Wind Speed, V (mph)

Delerniine therBasic Wind Speed, V (mph) byconsulingyour
local building department or locating your installation on the
maps.in'Figure i, page 4%

19

Step 2: Determining Effective Wind Area

Determine the smallest area of continuous modules you will
be installing. This is the smallest area tributary (contributing
load) to a support or to a simple-span of rail. That area is the
Effective Wind Area.
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Step 3: Determine Roof/Wall Zone

The Design Wind Load will vary based on where the
installation is located on a roof. Arrays may be located in more
than one roof zone.

Using Table 1, determine the Roof Zone Setback Length, a (ft),

according to the width and height of the building on which
you are installing the pv system.

Table |. Determine Roof/Wall Zone, length (a) according to building width and height

= |0 percent of the least horizontal dimension or 0.4h, whichever is smaller but not less than either 4% of the least horizontal

dimension or 3 ft of the building.

\ AT -,"l‘
ﬁ 110(49)

=

120(54)

130(58)
140(63)

Miles per hour
(meters per second)

130(58)

140(63)
150(67)

Roof Least Horizontal Dimension (ft)
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SolarMount UniRac Code-Compliant Installation Manual UMNEIRAE"®

Step 3: Determine Roof Zone (continued)

Using Roof Zone Setback Length, a, determine the roof zone
locations according to your roof type, gable, hip or monoslope.
Determine in which roof zone your pv system is located, Zone
1, 2, or 3 according to Figure 2.

Figure 2. Enclosed buildings, wall and roofs

Flat Roof Hip Roof (7° <8 < 27°

Gable Roof (7° < 8 < 45°)

Interior Zones

End Zones Corner Zones
Roofs - Zone |/Walis - Zone 4 Roofs - Zone 2/Walls - Zone 5 Roofs - Zone 3

Source: ASCE/SE! 7-05, Minimum Design Loads for Buildings and Other Structures, Chapter 6, p. 41,

Iliatrd Diade County Building Departmetit

DI]DT 147323 - leﬂ_;ﬂ & Dieterimifie Vet Design Wind Pressure, Pnetso Both downforce and uplift pressures must be considered

in overall design. Refer to Section 11, Step 1 for applying

GEMERALD]L- D&Bé@ﬂl E]feﬁtiﬂmed Area (Step 2), Roof Zone Location downforce and uplift pressures. Positive values are acting

p 3) nd Basic Wind Speed (Step ié ook the toward the surface. Negative values are acting away from the

KINY = L@EILIM

\ef-Dekighl Withd Pressure

Steven Chlhert thﬁgﬁf@iﬁiﬁéﬁ;@ﬁﬁfg? conob) Bl tproved
Jl.n.ne Clarke “DIEFRE S4B | STRU Reference Only
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UNERAE® UniRac Code-Compliant Installation Manual SolarMount
Table 2. preio (psf) Roof and Wall
Basic Wind Speed (mph)
| 90 100 110 120 130 140 150 170
I f el
| Wind Area
Zone| (s Downforce Uplift Downforce Uplift Downdorce Uplift Downforce Uplift Downforce Uplift Downforce Uplift Downforce Uplift Downdorce  Uplift
1 10 59 -146 73 -180 89 -218 105 -259 124 -304 143 -353 165 405 21.1 -520
! 20 56 -142 69 -175 83 212 99 -252 116 -296 134 -344 54 -394 198 -507
211 50 5.8 -137 63 -169 76 -205 90 -244 106 -286 123 -332 141 -381 181 -489
& 1 100 47 -133 58 -165 70 -199 83 -237 98 -278 114 -323 130 -370 167 -476
o
: 2 10 59 244 73 -302 89 -365 105 -435 124 -510 143 -592 65 -679 2.1 -872
ol 2 20 56 -218 69 -270 83 326 99 -388 1i6 -456 134 -529 (54 -60.7 198 780
<8 ) 50 51 -184 63 -227 76 -275 90 -32.7 106 -384 123 -445 4.1 -51.1 181 -657
5|2 100 47 -i158 58 -195 70 -236 83 -281 98 -330 il4 -382 130 439 167 -564
©
x|3 10 59 -368 73 -454 89 -550 105 -654 124 -768 143 -89.0 165 -1022 211 -131.3
3 20 56 -305 69 -376 83 -455 99 -542 {16 -636 134 -738 154 -847 198 -1087
3 50 50 221 63 -273 76 -331 90 -393 106 -462 123 -535 {41 -615 181 -789
3 100 |47 -158 58 -195 70 -236 83 -281 98 -330 114 -382 130 439 167 -564
[ 10 84 -13.3 104 -165 125 -199 149 -237 175 -278 203 -323 233 -370 300 -476
| 20 77 -130 94 -l160 114 -194 136 -230 160 -270 185 -314 213 -360 273 -463
o1 50 67 -125 82 -154 100 -186 119 -222 139 -260 6.1 -302 185 -346 238 -445
gn | 100 59 -12.1 73 -149 89 -181 105 -21.5 124 -252 143 -293 165 -336 2i.1 -432
f 2 10 84 -232 104 -287 125 -347 149 -413 175 -484 203 -562 233 -645 300 -828
~N2 20 77 214 94 264 114 -319 136 -380 160 446 185 -51.7 213 -593 273 -762
g2 50 67 -189 82 233 100 -282 119 -336 139 -394 61 -457 185 -525 238 -674
'-.:., 2 100 59 -170 73 -21.0 89 -255 105 -303 124 -356 143 412 165 -473 21.1 -608
2|3 10 84 -343 104 424 125 513 149 -61.0 175 -71.6 203 -83.1 233 -954 300 -1225
3 20 77 -321 94 396 114 -479 136 -571 160 -67.0 185 -77.7 213 -892 273 -l145
3 S0 67 -29.1 82 -360 100 435 119 -5i8 139 -608 (6.1 -705 185 -810 23.8 -1040
3 100 59 269 73 -332 89 -402 105 -479 124 -562 143 -651 165 -748 211 -960
| 10 133 -146 165 -180 199 -218 237 -259 278 -304 323 -353 370 -405 476 -52.0
| 20 130 -138 160 -17.1 194 -207 230 -246 270 -289 314 -335 360 -384 463 -493
HE| 50 125 -128 154 -159 186 -192 222 -228 260 -268 302 -3l.1 346 -357 445 -458
a 1 100 [121 -12.1 149 -149 181 -181 215 -21.5 252 -252 293 -293 336 -336 432 -432
3|2 10 133 -170 165 -21.0 199 -255 237 -303 278 -356 323 -41.2 370 -473 476 -608
22 20 130 -163 160 -20.1 194 -243 230 -290 270 -340 314 -394 360 -453 463 -58.1
8|2 50 125 -153 154 -189 186 -229 222 -272 260 -320 302 -37.1 346 -425 445 -546
L2 100 |121 -146 149 -i80 181 -21.8 215 -259 252 -304 293 -353 336 405 432 -520
§ 3 10 133 -170 165 -21.0 199 -255 237 -303 278 -356 323 -412 370 -473 476 -608
x| 3 20 130 -163 160 -20.0 194 -243 230 -290 270 -340 314 -394 360 -453 463 -58.1
3 50 125 -I153 154 -189 186 -229 222 -272 260 -320 302 -37.1 346 425 445 -546
3 100 |12 -146 149 -180 184 -21.8 215 -259 252 -304 293 -353 336 -405 432 -520
4 i0 146 -158 180 -195 218 -236 259 -28.1 304 -330 353 -382 405 -439 520 -564
4 20 139 -154 172 -187, 208 -226 247 -269 290 -31.6 337 -367 387 -42.1 496 -54.
'I 5 56 3R =7e- 195 213 232 254 272 -298 316 -346 362 -397 466 -51.0
: 4 100 | 11 12:41 =136 153 -168 185 -204 220 -242 259 -284 300 -33.0 344 -378 442 -486
| I 4 500 J109 121 134 -149 162 -181 193 -21.5 227 -252 263 -293 302 -336 388 -432
| 2 S 10 14dt -195 180 -241 218 -29.1 259 -347 304 -407 353 -472 405 -542 520 -69.6
5 20 139 -182 172 -225 208 -272 247 -324 290 -380 337 -440 387 -505 496 -649
5 50 130461510 16.1 203 11355 [346]F 23215293 27212343 316 -398 362 457 466 -587
5 100 [124 -I15.1 153 -187 185 -226 220 -269 259 -316 300 -367 344 421 442 -54.0
| 5 500 [l 19.9 Zr2d6 Fi4] 149 162 EI8H 194 k57227 252 263 -293 302 -33.6 388 -432
Source: ASCE/SEI7:85; Minimum Designrtoads for Bujidings and Qther Structures, Chapter 6, Figure-6-3,p. 42-43.
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Table 3. preco (psf) Roof Overhang

Effective Basic Wind SpeedV (mph)
Wind Areq

Zone| () 90 100 10 120 130 140 150 170

ol 2| 10 210 259 314 -37.3 438 -50.8 -58.3 749
$l2| 2 206 255 -30.8 -367 430 499 -57.3 736
B 2| 50 20,1 249 -30.1 -35.8 420 487 -55.9 718
©|2| 100 | -198 244 -29.5 -35.1 412 -47.8 -54.9 -705
gl3| 10 -346 427 516 -61.5 721 -83.7 -96.0 -123.4
o3| 2 27.1 -335 405 483 566 -65.7 754 -96.8
53| s0 -17.3 214 -25.9 -308 -36.1 419 48.1 -61.8
€3] 100 [ -100 -12.2 -148 -17.6 -206 -239 -27.4 -352
a2 10 272 -335 406 -483 -56.7 -65.7 755 -96.9
8l2| 20 272 -335 -406 483 567 -65.7 755 969
2| so 272 -335 406 483 -56.7 -65.7 -75.5 -96.9
22| 100 [ 272 335 406 -483 -56.7 -65.7 755 -96.9
8|3 10 45.7 -564 -68.3 812 953 -110.6 -126.9 -163.0
~[3] 20 412 -50.9 -61.6 733 -86.0 -99.8 -1145 -147.1
83| s0 -35.3 436 -528 -62.8 737 -85.5 -98.1 -126.1
€3] 100 [ -309 -38.1 46.1 -54.9 644 -74.7 -85.8 -110.1
g2/ 10 247 -305 -36.9 43.9 51.5 -59.8 -68.6 -88.1
Sl2] 20 240 296 -35.8 426 -50.0 -58.0 -66.5 -855
32| s0 230 -284 -343 -40.8 479 -55.6 -638 -82.0
w|2| 100 | 222 274 -332 -39.5 464 -53.8 -61.7 -793
83| 10 247 -305 -369 439 515 -59.8 -68.6 -88.1
N3] 20 240 296 -358 426 -50.0 -58.0 -66.5 -85.5
53| 50 230 -284 -343 408 479 -55.6 -63.8 -82.0
@€|3] 100 [ 222 274 -332 -39.5 464 -538 -61.7 -793

Source: ASCE/SEl 7-05, Minimum Design Loads for Buildings and Other Structures, Chapter 6, p. 44.

Step 5: Determine the Topographic Factor, Ka¢

For the purposes of this code compliance document, the
Topographic Factor, Kz, is taken as equal to one (1), meaning,
the installation is on level ground (less than 10% slope). If the
installation is not on level ground, please consult ASCE 7-05,
Section 6.5.7 and the local building authority to determine the
Topographic Factor.

Step 6: Determine Exposure Category (B, C, D)

Determine the Exposure Category by using the following
definitions for Exposure Categories.

The ASCE/SEEF 7-05* defines wind expasure categories as
fotlows?
EXPOSURE® Is urban anll/'suburban areas, wooded
areas, or other terrain with numerous closely spaced
obstriuctighshaving the size of single family dwellings.

23

EXPOSURE C has open terrain with scattered obstruc-
tions having heights generally less than 30 feet. This
category includes flat open country, grasslands, and all
water surfaces in hurricane prone regions.

EXPOSURE D has flat, unobstructed areas and water
surfaces outside hurrican prone regions. This category
includes smooth mud flats, salt flats, and unbroken ice.

Also see ASCE 7-05 pages 287-291 for further explanation and
explanatory photographs, and confirm your selection with the
local building authority.
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Step 7: Determine adjustment factor for height and Table 4.Adjustment Factor for Roof Height &
exposure category, A Exposure Category
Using the Exposure Category (Step 6) and the roof height, h o
(ft), look up the adjustment factor for height and exposure in Meonsoof
Table 4. height (f) B C D
15 1.00 1.21 1.47
Step 8: Determine the Importance Factor, I :: : % : §§ :';’?
Determine if the installation is in a hurricane prone region. 30 |:00 i :40 | :66
Look up the Importance Factor, I, Table 6, page 9, using the 35 1.05 |.45 1.70
occupancy category description and the hurricane prone 40 1.09 1.49 1.74
region status. 45 .12 1.53 1.78
50 .16 1.56 1 81
Ml 55 119 1.59 1.84
Step 9: Calculate the Design Wind Load, Pnet (psf) 60 122 1.62 1.87

Multiply the Net Design Wind Pressure, Prec3o (psf) (Step 4) by
the adjustment factor for height and exposure, A (Step 7),the
Topographic Factor, Kz (Step 5), and the Importance Factor, I
(Step 8) using the following equation:

Source: ASCE/SE! 7-05, Minimum Design Loads for Buildings and Other
Structures, Chapter 6, Figure 6-3, p. 44.

Pret (psf) = AKql Dnet3o
Pret (psf) = Design Wind Load (10 psf minimum)
A = adjustment factor for height and exposure category (Step 7)
Kz = Topographic Factor at mean roof height, h (ft) (Step 5)
I = Importance Factor (Step 8)

Pret3o (psf) = net design wind pressure for Exposure B, at height
=30,I=1 (Step4)

Use Table 5 below to calculate Design Wind Load.

The Design Wind Load will be used in Part II to select the
appropriate SolarMount Series rail, rail span and foot spacing.

Table 5.Worksheet for Components and Cladding Wind Load Calculation: IBC 2006,ASCE 7-05

Vanable Descripton Symbol Yoive Unit Step Reference
Building Height h ft
Building, Least Horizontal Dimension f
Roof Pitch degrees
Exposure Category 6
Basic Wind Speed 4 mph | Figure |
Effective Roof Area sf

2
Root'Zone Setback Lenigth a f 3 Table 1
Roof Zone Location B Figure 2
iNet Desigri MVind|Presture Pret30 psf 4 Table 2,3
Topographic Factor Kt X 5
adjustimient: fActer for-height and exposure category A X 7 Table 4
Importance Factor I X 8 Table 5
Total Desiga Wind deild Dhi psf 9

24
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Table 6. Occupancy Category Importance Factor

1

including, but not limited
to:

Designated earthquake, hurricane, or other emergency
shelters

Designated emergency preparednessm communication, and
operation centers

Power generating stations and other public utility facilities
required in an emergency

Ancillary structures required for operation of Occupancy
Category |V structures

Aviation control towers, air traffic control centers, and
emergency aircraft hangars

Water storage facilities and pump structures required to
maintain water pressure for fire suppression

Buildings and other structures having critical national
defense functions

Non-Hurricane Prone Regions
and Hurrane Prone Regions Hurricane Prone Re-
with Bosic Wind Speed,V = gions with Basic Wind
Category Category Desicription Building Type Examples 85-100 mph, and Alaska Speed,V > 100mph
1 Buildings and other Agricultural facilities 0.87 0.77
structures that Certain Temporary facilities
represent a low Minor Storage facilities
hazard to human life
in the event of failure,
including, but limited to:
All buildings and other
] structures except those | |
listed in Occupancy
Categories |, lll,and IV.
Buildings and other Buildings where more than 300 people congregate
structures that Schools with a capacity more than 250 .15 115
m represent a substantial Day Cares with a capacity more than |50
hazard to human life in Buildings for colleges with a capcity more than 500
the event of a failure, Health Care facilities with a capacity more than 50 or more
including, but not limited| resident patients
to: Jails and Detention Facilities
Power Generating Stations
Wiater and Sewage Treatment Facilities
Telecommunication Centers
Buildings that manufacutre or house hazardous materials
Buildings and other Hospitals and other health care facilities having surgery or 1.15 1.15
structures designated emergency treatment
v as essential facilities, Fire, rescue, ambulance and police stations

Source: IBC 2006, Table 1604.5, Occupancy Category of Buildings and ether structures, p. 281; ASCE/SEI 7-05, Minimum Design Loads for Buildings and Other
Structures, Table 6-1, p. 77

Iliatrd Diade County Building Departmetit

EIl]EI'Fl-ﬂTEE - 2165012 41740 FIM
GEMERALDL-01252012 o df

Efiner
atesen Cilbert 1272012 24244 P A
Jl.n.ne Clatke 206201233628 PLT 1

Diate Time Stamp

Disp. Trade Stamp Mame
ELEC Approved
STRI Reference Only
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Part II. Procedure to Select Rail Span and Rail Type
[2.1.] Using Standard Beam Calculations, Structural Engineering Methodology

The procedure to determine the UniRac SolarMount series

rail type and rail span uses standard beam calculations and
structural engineering methodology. The beam calculations
are based on a simply supported beam conservatively, ignoring
the reductions allowed for supports of continuous beams over
multiple supports. Please refer to Part I for more information
on beam calculations, equations and assumptions.

In using this document, obtaining correct results is
dependent upon the following:

1. Obtain the Snow Load for your area from your local building
official.
2. Obtain the Design Wind Load, Pret. See

Part I (Procedure to Determine the Design Wind Load) for
more information on calculating the Design Wind Load.

3. Please Note: The terms rail span and footing spacing
are interchangeable in this document. See Figure 3 for
illustrations.

4. To use Table 8 and Table 9 the Dead Load for your specific
installation must be less than 5 psf, including modules and
UniRac racking systems. If the Dead Load is greater than 5
psf, see your UniRac distributor, a local structural engineer or
contact UniRac.

The following procedure will guide you in selecting a UniRac
rail for a flush mount installation. It will also help determine
the design loading imposed by the UniRac PV Mounting
Assembly that the building structure must be capable of
supporting.

Figure 3. Rail span and footing
spacing are interchangeable.

AD

Step 1: Determine the Total Design Load

The Total Design Load, P (psf) is determined using ASCE 7-05
2.4.1 (ASD Method equations 3,5,6 and 7) by adding the Snow

Loadl, S (psf), Design Wind Load, Pret (psf) from Part I, Step

9 and the Dead Load (psf). Both Uplift and Downforce Wind
Loads calculated in Step 9 of Part 2 must be investigated. Use
Table 7 to calculate the Total Design Load for the load cases.
Use the maximum absolute value of the three downforce cases
and the uplift case for sizing the rail. Use the uplift case only
for sizing lag bolts pull out capacities (Part II, Step 6).

P (psf) = 1.0D + 1.0S1 (downforce case 1)

P (psf) = 1.0D + 1.0Pnet (downforce case 2)

P (psf) = 1.0D + 0.75581 + 0.75PDnet (downforce case 3)
P (psf) = 0.6D - 1.0Pner (uplift)

D = Dead Load (psf)

S = Snow Load (psf)

Drnet = Design Wind Load (psf)

The maximum Dead Load, D (psf), is 5 psf based on market
research and internal data.

1Snow Load Reduction - The snow load can be reduced according
to Chapter 7 of ASCE 7-05. The reduction is a function of the roof
slope, Exposure Factor, Importance Factor and Thermal Factor.
Please refer to Chapter 7 of ASCE 7-05 for more information.

Note; Modules must be centered symmetrically on
the rails (+/- 2*), as shown in Figure 3. If this is
not the case, call UniRac for assistance.
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Table 7. ASCE 7 ASD Load Combinations

Description Variable Downforce Case | Downforce Case 2 Downforce Case 3 Upiife units
Dead Load D 1.0 x 1.0x 1.0 x 0.6 x psf
Snow Load ) 10x + 075x + psf
Design Wind Load Pnet 10x + 0.75x + 10x - psf
Total Design Load P psf

Note: Table to be filled out or attached for evaluation.

Step 2: Determine the Distributed Load on the rail,

w (plf)

Determine the Distributed Load, w (plf), by multiplying the
module width, B (ft), by the Total Design Load, P (psf) and
dividing by two. Use the maximum absolute value of the three
downforce cases and the Uplift Case. We assume each module
is supported by two rails.

w = PB/2

w = Distributed Load (pounds per linear foot, plf)
B = Module Length Perpendicular to Rails (ft)

P = Total Design Pressure (pounds per square foot, psf)

Table 8. L-Foot SolarMount Series Rail Span
SM - SolarMount HD - SolarMount Heavy Duty

Step 3: Determine Rail Span/ L-Foot Spacing

Using the distributed load, w, from Part II, Step 2, look up the
allowable spans, L, for each UniRac rail type, SolarMount (SM)
and SolarMount Heavy Duty (HD).

There are two tables, L-Foot SolarMount Series Rail Span
Table and Double L-Foot SolarMount Series Rail Span Table.
The L-Foot SolarMount Series Rail Span Table uses a single
L-foot connection to the roof, wall or stand-off. The point
load connection from the rail to the L-foot can be increased
by using a double L-foot in the installation. Please refer to the
Part III for more installation information.

7 M M SM M M HD HD HD
75 SM M M SM M HD HD HD

8 SM SM M M HD HD HD
85 SM SM M HD HD HD HD
9 M M M HD HD HD HD

95 | SM  SM M HD HO  HD
10 SM M HD HD HD HD
105 sM  sM HD HD HD  HD
i SM  HD HD  HD HD
1ns| sM  HD HD  HD HD

12 Y. HE M| HD

TZ5 | "HD MU MO H

i3 HD HD B =D

357 HD ~ HD HD

14 HD HD HD

145 HD*  HD HD

15| HD.. HD HD

155 L heD D]

16 HD WD

17 HE

Span w = Distributed Load (plf
® | 20 25 30 40 50 60 80 100 120 140 160 180 200 220 240 260 280 300
2 SM SM SM SM M SM M SM  SM SM sM M sM SM M SM M SM
25 | SM  sM M SM sM SM SM SM  SM sM sM M sM M M SM M SM
3 M SM M SM SM M M SM  SM SM M M sM M SM sM
35 | SM sM M sM sM sM SM M SM sM sM sM M sM
4 SM sM M sM SM 5M SM M SM sM M HD
45 | SM sMm M sM sM M sM SM  SM SM HD
| 5 SM SM M sM SM sM sM SM  HD HD
S5 | sM sM M sM sM sM SM HD HD  HD
6 SM SM SM  SM sM SM HD HD HD
65 | sMm  sM SM SM SM SM HD HD HD
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Table 9. Double L-Foot SolarMount Series Rail Span

SM - SolarMount HD - SolarMount Heavy Duty

Span w = Distributed Load (pif)

® | 20 25 30 40 50 60 80 100 120 140 160 180 200 220 240 260 280 300

2 | sMm M M SM M sM sM SM  SM  sM SM SM M sM M SM SM  SM

25 | SM  sM SM  sM sM M sM SM  SM SM SM SM sM SM M SM SM SM

3 M SM M SM sM M M SM SM sM SM sM M sM SM  SM M SM

35 | sM sM M SM sM sM sM sM  SM  sM e HD  HD

4 M SM sM SM sM M sM SM  SM sM  HD

45 | sSM sM SM  SM sM M M SM  SM  sM

S | sM sM sM  SM SM  SM SM SM

55 | SM  SM  SM  SM M SM SM HD

6 M SM M sM sM sM

65 | SM  sM M sM M sM

7 SM SM M SM SM

75 | SM SM SM SM M

8 SM SM M SM

85 | SM  SM sM

9 M SM

95 | SM  sM

10 | sM  sMm

10.5 SM

I '

1ns

12

125

13

135 |

14 |

145 |

15

155 |

16 |

17
Step 4: Select Rail Type Step 5: Determine the Downforce Point Load, R (ibs),
Selecting a span and rail type affects the price of your at each connection based on rail span
installation. Longer spans produce fewer wall or roof When designing the UniRac Flush Mount Installation, you
penetrations. However, longer spans create higher point load must consider the downforce Point Load, R (Ibs) on the roof
forces on the building structure. A point load force is the structure.
amount‘of force transferred to the building structure at each The Downforce, Point Load, R (Ibs), is determined by
G, multiplying the Total Design Load, P (psf) (Step 1) by the Rail

Span, L (ft) (Step 3) and the Module Length Perpendicular to
the Rails, B (ft) divided by two.

R (lbs) = PLB/2

R = Point Load (1bs) y

Examitier

P = Total Design Load (psf)

OO0071472% - 216/2012 41740 FIM
GEMERALOL-01252012 o df L = Rail Span (ft)

Date Time Stamp D—p—is . Trade Eﬁﬂﬂﬂ&m&ngm Perpendicular to Rails (ft)

mteven Cilbert 12701224246 PN A ELEC Approved

tis the installer’s responsibility to verify that the building

Jeantie Clarke 271672012 236258 PMW I S TED  Eeletears enough to support the maximum point

loads calculated according to Step 5.
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Table 10. Downforce Point Load Calculation

Total Design Load (downforce) (max of case 1,20r3) P psf Step |

Module length perpendicular to rails B x ft

Rail Span L X ft Step 4
2

Downforce Point Load R Ibs

Step 6: Determine the Uplift Point Load, R (Ibs), at

each connection based on rail span

You must also consider the Uplift Point Load, R (lbs), to

determine the required lag bolt attachment to the roof

(building) structure.

Table | {. Uplift Point Load Calculation

Total Design Load (uplift) P psf Step |

Module length perpendicular to rails B X f

Rail Span L b3 f Step 4
n

Uplift Point Load R Ibs

Table 12. Lag pull-out (withdrawal) capacities (Ibs) in typical roof lumber (ASD)

Lag screw specifications

Specific %s” shaft,*

gravity per inch thread depth
Douglas Fir, Larch 0.50 266 l__.
Douglas Fir, South 0.46 235 1
Engelmann Spruce, Lodgepole Pine
(MSR 1650 f & higher) 0.46 235
Hem, Fir, Redwood (close grain) 0.43 212 4
Hem, Fir (North) 0.46 235 :

Thread $-

Southern Pine 0.55 307 d ;T)?h - Fq
Spruce, Pine, Fir 0.42 205 3
Spruce, Pine, Fir } ’
(E of 2 million psi and higher
grades of MSR and MEL) 0.50 266

Sources: American Wood Council, NDS 2005,Table 11.2A, 11.3.2A.

Notes: (1) Thread must be émbedded in the side grain of a rafter or other structural member integral with the

building structare.

{2y tug‘bolis miust be located in the middle third of the structural member.

(3) These values are not valid for wet service.
14)Fhid thbleldoes Ingtlinclide shear capacitiess i necessary contact-allachl enpineeritd specifiy lag bolt size

with regard to shear forces.

£57 Install Jag bolts"with'head-alid washer flush to surfice (id gap). B4 fot orertorgue

(6) Withdrawal design values for lag screw connections shall be multipled by applicable adjustment factors if
nécesidry! See- Table 1G:3.10M fhe Ameiican Wood EundililiDS fésWosd Lanstructioh.

*Use flat washers with lag screws.

29

Use Table 12 to select a lag bolt
size and embedment depth to
satisfy your Uplift Point Load
Force, R (lbs), requirements.

It is the installer’s responsibility

to verify that the substructure

and attachment method is strong
enough to support the maximum
point loads calculated according to
Step 5 and Step 6.
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Part III. Installing SolarMount

The UniRac Code-Compliant Installation Instructions support applications for building permits
for photovoltaic arrays using UniRac PV module mounting systems.

This manual, SolarMount Planning and Assembly, governs installations using the SolarMount and

SolarMount HD (Heavy Duty) systems.

[3.1.] SolarMount® rail components

o Rail — Supports PV modules. Use two per row of
modules. 6105-T5 aluminum extrusion, anodized.

o Rail splice — Joins and aligns rail sections into single
length of rail. It can form either a rigid or thermal
expansion joint, 8 inches long, predrilled. 6105-T5
aluminum extrusion, anodized.

Self-drilling screw - (No. 10 x %) — Use 4 per rigid
splice or 2 per expansion joint. Galvanized steel.

L-foot — Use to secure rails either through roofing
material to building structure or standoffs. Refer to
loading tables for spacing. Note: Please contact UniRac
for use and specification of double L-foot.

L-foot bolt (3/8” x ¥4”) — Use one per L-foot to secure
rail to L-foot. 304 stainless steel.

@ Flange nui (37819 - Use,one per 1-foot.to secure rail to
L-foot. “304 stainiess steel.

@) Flattop standoff (optional) (3/8“) — Use if L-foot
bolt cannotbeigerured directly to rafter (with tile or
shake roofs, for example). Sized to minimize roof to
rail spiacing. ltls¢one figil foot. One piscai Servife
Condition 4 (very severe) zinc-plated-welded steel.

M

Figure 4. SolarMount standard rail components.

Includes 3/8 “ x ¥4” bolt with lock washer for attaching
L-foot. Flashings: Use one per standoff. UniRac offers
appropriate flashings for both standoff types.

Note: There is also a flange type standoff that does not
require an L-foot.

Aluminum two-peice standoff (4” and 7”) - Use one
per L-foot. Two-piece: 6105-T5 aluminum extrusion.
Includes 3/8" X 3/4" serrated flange bolt with EPDM
washer for attaching L-foot, and two /16" lag bolts.

o Lag screw for L-foot (5/16”) — Attaches standoff to

rafter.

@ Top Mounting Clamps

0 Top Mounting Grounding Clips and Lugs

Installer supplied materials:

30

Lag screw for L-foot — Attaches L-foot or standoff to
rafter. Determine the length and diameter based on pull-
out values. If lag screw head is exposed to elements, use
stainless steel. Under flashings, zinc plated hardware is
adequate.

Waterproof roofing sealant — Use a sealant appropriate
toyour roofing material. Consult with the company
currently providing warranty of roofing.
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[3.2.] Installing SolarMount with top mounting clamps

This section covers SolarMount rack assembly where the installer has elected to use top mounting clamps to secure modules to the
rails. It details the procedure for flush mounting SolarMount systems to a pitched roof.

Mid Clamp X

/,‘
r/} i
4
: / o Sl
e 7 " "
< p
s 3 P
- .
1 /,_,’/ ,//
o

" End Clamp

= y ‘/
SolarMount Rail /

-
o o
Lfoot © -

s

SolkarMount Rail

Figure 5. Exploded view of a flushmount installation mounted with L-feet.

Table 14. Clamp kit part quantities v 3
End Mid 4" module Yax %~ %"~ flange Stainless steel hardware can seize up, a process
Modules clamps clamps clamp bolts  safety bolts nuts called galling. To significantly reduce its
5 4 2 6 2 8 likelihood, (1) ap;_;ly lubricqnt to bolts, preferably
3 4 4 8 5 10 an anti-seize lubricant, avalla'ble at.auto par_‘ts
4 4 6 10 2 12 stores, (2) sl'lade hardware prior to .mstallatlon,
5 4 8 1 2 14 and (3) avoid spinning on nuts at high speed.
See Installation Supplement 910, Galling and Its
6 4 10 14 2 16 Prevention, at www.unirac.com.
7 4. owil12 16 2 18 >
I 8 4 14 18 2 20
Iliatrd Diade County Building Departmetit
nlln?m?za _ Joble b3 YNrenchesiand sprque
Wrench  Recommended

GEMERATOL-01252012 g2 df size

torque (ft-Ibs)

e

ST e S i

;g Disp. Trade Stamp Name

Stewrety Cilb et Torgyes dnd Aét designarsll forlise Fithood 2

connectors

Jlm.ne Clarke 201652012 3:36:28 PM

ELEC Approved
I STRO Reference Only
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[3.2.1] Planning your SolarMount® installations

The installation can be laid out with rails parallel to the rafters The width of the installation area equals the length of one
or perpendicular to the rafters. Note that SolarMount rails module.

make excellent straight edges for doing layouts. The length of the installation area is equal to:

Center the installation area over the structural members as « Uthe (ot Widthic Rt aules

much as possible.
¢ plus 1 inch for each space between modules (for mid-

Leave enough room to safely move around the array during clamp)

installation. Some building codes require minimum clearances [ ) |
around such installations, and the user should be directed to * plus 3 inches (1% inches for each pair of end clamps).
also check ‘The Code’.

IJ|'.|'|[:]|1111
) R B0 5
= - :
E N High-profile Lov;z:s'e : E
& ] ]

Y 3

Figure 6. Rails may be placed parallel or perpendicular to rafters.

Iliatrd Diade County Building Depattmeit

OO0O714723 - 216/2012 41740 FIM
GEMERATOL-01252012 4 df

Examitier

Diate Titme Stamgp Disp. Trade Stamp Name

wteven Cilbert 17012242846 PN A ELEC Approved
JTeatme Clarke 2016/2012 33625 P STREO Reference Cnly
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[3.2.2] Laying out L-feet

L-feet (Fig. 7) are used for attachment through existing roof-
ing material, such as asphalt shingles, sheathing or sheet metal
to the building structure.

Use Figure 8 or 9 below to locate and mark the’position of the
L-feet lag screw holes within the installation area.

If multiple rows are to be installed adjacent to one another, it

is not likely that each row will be centered above the rafters. Figure 7
Adjust as needed, following the guidelines in Figure 9 as

closely as possible.

- «— Overhang 25% L max \%?Zotr?f skl
- FOOt spacing/ ——
‘o Raispan:t” _i
Wi i AN |
y il ; RS
& v, o i3
4 / ; \‘*‘;f’”\ u " 50% of module
134" -;' e —* S ;* . g 5 ‘ width (TYP,
? AAAAAAAAAAAAAA ,\::_,_ // l
D = i 1 ~ Mg T Note: Modules must be
. . rairers centered symmetrically on the
Lowelrootets (Building Structure) rails (+/- 2*). If this is not the
case, call UniRac for assistance.
v

Figure 8. Layout with rails perpendicular to rafters.

Installing L-feet :
25% of module width —=i (e 50% of module width
Drill pilot holes through the roof into the i i 1" - e

center of the rafter at each L-foot lag screw
hole location. e

Squirt sealant into the hole, and on the shafts AT
of the lag screws. Seal the underside of the L-
feet with a suitable sealant. Consult with the /
company providing the roofing warranty. f

Securely fasten the L-feet to the roof with
the lag screws. Ensure that the L-feet face as \, |
shown in Figure 8 and 9. For greater ventila- “ 9
tion, the preferred methed is to place the T b
single-slotted square side of the L-foot against
the roof with the double-slotted side perpen-

e EEE S TR . R o
i
A
/
/
-
|

dicular to the roof. If the installer chooses to I
mount the L-foot with the long leg against the $ i i
. ; roof, the holt closest to the bend must be 17 1‘ / -
Iliami Drade C qusty ﬁ)ﬂ%geﬁ epartmernt Rafters (Building Structure) b 0 A
rails (+/- 2*). If this is not the
EII]EI'I"MTEE - 27162012 4:17:40 P case, call UniRac for assistance.
GEMERATOL-O125201 2. & df Figure 9. Layout with rails parallel to rafters.
w Date Time Stamg Disp. Trade Stamp Hame

ateven Gilbert 1EAVA0122:42346 P A ELEC Approved
JILn.ne Clatke 2762012 336258 PM 1 STRI Reference Only
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[3.2.3] Laying out standoffs

Standoffs (Figure 10) are used for flashed installations, such as n
those with tile and shake shingles.

Use Figure 11 or 12 to locate and mark the location of the
standoff lag screw holes within the installation area.

Remove the tile or shake underneath each standoff location,
exposing the roofing underlayment. Ensure that the standoff
base lies flat on the underlayment, but remove no more mate-
rial than required for the flashings to be installed properly.

The standoffs must be firmly attached to the building Figure 10. Raised flange standoff (left)
structure. and flat top standoff used in conjunction
with an L-foot.
B - If multiple high-profile rows are to be
Overhang 25% L max — = 25% module width installed adjacent to each other, it may not
i each end h
L ] | be possible for each row to be centered above
4 i the rafters. Adjust as needed, following the
13 gy S gt guidelines of Fig. 12 as closely as possible.
{ ot h | 50% module
. | ywidth (TYP)
| N ': J Installing standoffs
M B SRRRSEE L
Lower roof edge i 4 Drill 3/16 inch pilot holes through the
l \——— Rafters T underlayment into the center of the rafters at
{Building Structure) each standoff location. Securely fasten each
standoff to the rafters with the two 5/16” lag
Note: Modules must be centered symmetrically on the rails SCTEews.
(+/- 2*). If this is not the case, call UniRac for assistance.
Ensure that the standoffs face as shown in

Figure 11. Layout with rails perpendicular to rafters.perpendicular to rafters. Figure 11 or 12.

UniRac steel standoffs (1 5/8 “ 0.D.) are
designed for collared flashings available
from UniRac. Aluminum two-piece standoffs
(1 1/8 “ 0.D.) take all-metal flashings, also

50% B typical -y
Overhang 25% of == ‘:—% Typlcol/, . available from UniRac.
module width (TYP) i : S B . .
| 7 ¢ \ nstall and seal flashings and standoffs
""""""" G b= { <9 3 using standard building practices or as the
2L T R P 1 /,’ (" “'3~/ { <G } company providing roofing warranty directs.
T T ‘#‘ R )
¥ \v', ‘‘‘‘‘‘‘‘‘‘‘‘‘ ] : y
/ i : | \ A
N, | 3

i
|

-
{
}
Y
;)‘ Q\el ;ﬂ? / e f-m e % ®al Span wn
! i
‘ i

Miami Dade Coutity Budding Defateda | ¢
Qo007 14723 - Egl/é@a;dg%l'}'m EM ‘ Overhang 25% L.max

I i
GENERALDI -Dlzjzl:l,l 4 (i df \——:5~ Rafters (Building Structure)
Exatiner Date Titne Statnp Disp. Trade Stamp Mdme
Steven CHlly bt iy g Sl el cinitiaor sihonce. ELEC Approvefd
Jeanne Clarke 20201233022 PE—1 mlmd EeEtererice Unly
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[3.2.4] Installing SolarMount rails

Keep rail slots free of roofing grit or other debris. Foreign
matter will cause bolts to bind as they slide in the slots.

Installing Splices. If your installation uses SolarMount splice
bars, attach the rails together (Fig. 13) before mounting

the rails to the footings. Use splice bars only with flush
installations or those that use low-profile tilt legs.

If using more than one splice per rail, contact UniRac
concerning thermal expansion issues.

Mounting Rails on Footings. Rails may be attached to either
of two mounting holes in the L-feet (Fig. 14). Mount in the
lower hole for a low profile, more aesthetically pleasing
installation. Mount in the upper hole for a higher profile,
which will maximize airflow under the modules. This will cool
them more and may enhance performance in hotter climates.

Slide the %-inch mounting bolts into the focting bolt slots.
Loosely attach the rails to the footings with the flange nuts.

Ensure that the rails are oriented to the footings as shown in
Figure 8, 9, 11, or 12, whichever is appropriate.

Aligning the Rail Ends. Align one pair of rail ends to the edge
of the installation area (Fig. 15 or Fig. 16).

The opposite pair of rail ends will overhang the side of the
installation area. Do not trim them off until the installation is
complete.

If the rails are perpendicular to the rafters (Fig. 15), either
end of the rails can be aligned, but the first module must be
installed at the aligned end.

If the rails are parallel to the rafters (Fig. 16), the aligned end
of the rails must face the lower edge of the roof. Securely
tighten all hardware after alignment is complete (28-32 ft lbs).

Mount modules to the rails as soon as possible. Large
temperature changes may bow the rails within a few hours if
module placement is delayed.
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Figure 13. Splice bars slide into the footing bolt
slots of SolarMount rail sections.
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bolt slot

Footing
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Figure 14. Foot-to-rail splice attachment
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SolarMount

[3.2.5] Installing the modules

Pre-wiring Modules. If modules are the Plug and Play type,
no pre-wiring is required, and you can proceed directly to
“Installing the First Module” below.

If modules have standard J-boxes, each module should be
pre-wired with one end of the intermodule cable for ease of
installation. For safety reasons, module pre-wiring should not be
performed on the roof.

Leave covers off J-boxes. They will be installed when the
modaules are installed on the rails.

Installing the First Module. In high-profile installations, the
safety bolt and flange nut must be fastened to the module bolt
slot at the aligned (lower) end of each rail. It will prevent the
lower end clamps and clamping bolts from sliding out of the rail
slot during installation.

If there is a return cable to the inverter, connect it to the first
module. Close the J-box cover. Secure the first module with
T-bolts and end clamps at the aligned end of each rail. Allow
half an inch between the rail ends and the end clamps {Fig.18).
Finger tighten flange nuts, center and align the module as
needed, and securely tighten the flange nuts (15 ft Ibs).

Installing the Other Modules. Lay the second module face
down (glass to glass) on the first module. Connect intermodule
cable to the second module and close the J-box cover. Turn the
second module face up (Fig. 17). With T-bolts, mid-clamps and
flange nuts, secure the adjacent sides of the first and second
modules. Align the second module and securely tighten the
flange nuts (Fig. 19).

For a neat installation, fasten wire management devices to rails
with self-drilling screws.

Repeat the procedure until all modules are installed. Attach the
outside edge of the last module to the rail with end clamps.

Trim off any excess rail, being careful not to cut into the roof.
Allow half an inch between the end clamp and the end of the rail
(Fig. 18).

Check that all flange nuts on T-bolts are torqued to 15 ft Ibs.

< J-boxes
L

Figure 17

5 Module frame
1/2" minimum

-

1/4" module bolt
/ and ﬂcmge nut

\\—.w Rait

End clamp 7B

Figure 18

e Module frames

1/4" module bolt
and flange nut

\\... Mid clamp

Figure 19

S| =
High-lipped module
(cross section)

A T B B R R S =

SolarMount rail

S

[ ——— [
=<2 J Low-lipped module

{cross section)

SolarMount rail

[

Figure 20. Mid clamps,and end clamps for lipped-frame modules,are identical. A spacer for the end clamps is necessary only if the lips are

locared highi on tie inodiile frame.
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[3.3] Installing SolarMount with bottom mounting clips

This section covers SolarMount rack assembly where the installer has elected to use bottom mounting clamps to secure modules to
the rails. It details the procedure for flush mounting SolarMount systems to a pitched roof.

ol Mouni ra

coting ool siof

BOHOMY 21000 Clips

Figure 21. SMR and CB components

Table 16. Wrenches and torque g ~\
Wrench  Recommended Stainless steel hardware can seize up, a process
size torque (ft-Ibs) called galling. To significantly reduce its
i Ve s likelihood, (1) apply lubricant to bolts, preferably
,f P PTG ,; ~ 30 an anti-seize lubricant, available at auto parts
s = stores, (2) shade hardware prior to installation,
Note: Torque specifications do not apply to lag bolt and (3) avoid spinning on nuts at high speed.
connections. See Installation Supplement 910, Galling and Its
Ifiatrd Diade County Building Departmetit Prevention, at www.unirac.com.
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WUMNERAE® Unirac Code-Compliant Installation Manual SolarMount
[3.3.1] Planning the installation area ,
Distance etween
e (A1 DO CONMTQTS .
Decide on an arrangement for clips, rails, and L-feet (Fig. 22). —-— 2 — "

Use Arrangement A if the full width of the rails contacts the
module. Otherwise use Arrangement B.

Caution: If you choose Arrangement B, either

(1) use the upper mounting holes of the L-feet or

(2) be certain that the L-feet and clip positions don’t
conflict.

If rails must be parallel to the rafters, it is unlikely that they
can be spaced to match rafters. In that case, add structural
supports — either sleepers over the roof or mounting blocks
beneath it. These additional members must meet code; if in
doubt, consult a professional engineer.

Never secure the footings to the roof decking alone. Such an
arrangement will not meet code and leaves the installation
and the roof itself vulnerable to severe damage from wind.

Leave enough room to safely move around the array during
installation. The width of a rail-module assembly equals the
length of one module. Note that L-feet may extend beyond
the width of the assembly by as much as 2 inches on each
side. The length of the assembly equals the total width of the
modules.

Distarnce between —s
modute mouniing holes

PV medule

i .ﬂ?—'{%‘g’
Module bolt Clip —"|I ]

Rai —==fl].

L-foot _..!. -

ey
F—Lag bolt

1/4"

Distance between
e lag bolt centers ——ei

- -1 /4

Figure 22. Clip Arrangements A and B
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[3.3.2] Laying out the installing L-feet

L-feet are used for installation through
existing low profile roofing material, such |
as asphalt shingles or sheet metal. They |
are also used for most ground mount :
installations. To ensure that the L-feet will | Install Second |
be easily accessible during flush installation: JU

¢ Use the PV module mounting holes

nearest the ends of the modules.
:: SolarMouﬁt Rails |

* Situate the rails so that footing bolt I

slots face outward. ¢
The single slotted square side of the L-foot :
must always lie against the roof with the Install First
double-slotted side perpendicular to the I
roof. ey e = 3

I
|
Foot spacing (along the same rail) and rail Lower .
overhang depend on design wind loads. roof l \
Rafters
Install half the L-feet:

* If rails are perpendicular to rafters
(Fig. 23), install the feet closest to Figure 23. Layout with rails perpendicular to rafters.
the lower edge of the roof.

¢ If rails are parallel to rafters (Fig
24), install the feet for one of the
rails, but not both.

For the L-feet being installed now, drill pilot
holes through the roofing into the center of
the rafter at each lag screw hole location.

Install L-Feet
First

Squirt sealant into the hole and onto the
shafts of the lag screws. Seal the underside
of the L-feet with a sealant. Securely fasten
the L-feet to the building structure with the
lag screws. Ensure that the L-feet face as
shown in Figure 23 or Figure 24.

Hold the rest of the L-feet and fasteners
aside until the panels are ready for the
installation.

Iliatrd Diade County Building Departmetit
El]EI'FMTEE - 2Aar012 41740 PRI
GEMERALDL-01252012 pdf T | e
w Diate Titne Stﬂ.‘t’t’lﬂ DiStII. Trade St_mﬂm. Layout with rails parallel to rafters.
ateven Gilbert 127201224246 P A ELEC Approved
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SolarMount

[3.3.3] Attaching modules to the rails

Lay the modules for a given panel face down on a surface
that will not damage the module glass. Align the edges of the
modules and snug them together (Fig. 21, page22).

Trim the rails to the total width of the modules to be mounted.
Place a rail adjacent to the outer mounting holes. Orient

the footing bolt slot outward. Place a clip slot adjacent to

the mounting holes, following the arrangement you selected
earlier.

Assemble the clips, mounting bolts, and flange nuts. Torque
the flange nuts to 15-foot-pounds.

Wire the modules as needed. For safety reasons, module
wiring should not be performed on a roof. For a neat
installation, fasten cable clamps to rails with self-tapping
SCrews.

[3.3.4] Installing the module-rail assembly

Bring the module-rail assembly to the installation site. Keep
rail slots free of debris that might cause bolts to bind in the Clip
slots. stols

Consider the weight of a fully assembled panel. UniRac rec-
ommends safety lines whenever lifting one to a roof.

Align the panel with the previously installed L-feet. Slide 3/8
inch L-foot mounting bolts onto the rail and align them with
the L-feet mounting holes. Attach the panel to the L-feet and
finger tighten the flange nuts.

Rails may be attached to either of two mounting holes in the

Focting
bolt slot

Mounting
slots

Flange
. nut
\

footings (Fig. 25).

» Mount in the lower hole for a low, more aethetically
pleasing installation.

» Or mount in the upper hole to maximize a cooling
airflow under the modules. This may enhance perfor-
mance in hotter climates.

Adjust the position of the panel as needed to fit the instaila-
tion area. Slide the remaining L-feet bolts onto the other rail,
attach L-feet, and finger tighten with flange nuts. Align L-feet
with mounting holes previously drilled into the roof. Install
lag bolts into remaining L-feet as described in “Laying out and
installing L-feet” above.

Torque all footing flange nuts to 30 pounds. Verify that all lag
bolts are securely fastened.

‘)‘\ 40

Figure 25, Leg-to-rail attachment



SolarMount

UniRac Code-Compliant Installation Manual JNEIRAG®

[3.4] Installing SolarMount with grounding clips and lugs

Clips and lugs are sold separately.

UGC-I|

et
.MQ

" @.

Conforms to
UL Seandard 467

UGL

Serrations

Figure 28. Place grouding clips,
lugs, and copper wire (6-10 AWG).
Place a loop in the wire around
splices to prevent tension. Be sure
wiring between rails is not taut.

KEY

D PV module

MimﬁDadeCnuﬁuﬁ T R Rt

Rail splice

CIROT1472% - Eflﬁfglilli il F T
GEMERATO]-0154%50 2 ﬁréﬁding clip

; SR

Btewven Gilbest 152702012 2:42:48 PLI

er wire

Date Tj.me étamt:u

S iog ) .
mounting 4 |
clamps

Module ,
Hin -
T-bolt
(1 I
r‘T'L: UGC-1 -‘L-,**‘n

SolarMount® rail {any type)

-
h—UGL

SolarMount® rail {(any type)

Figure 26. Slide UGC-1 grounding
clip into top mounting slot of rail.
Torque modules in place on top of
clip. Nibs will penetrate rail anod-
ization and create grounding path
through rail (see Fig. 3, reverse side).

Figure 27. Slide Y-inch hexhead

bolt into top mouning slot of any
SolarMount® rail (standard, HD,

or light). Secure nut with 7/16-inch
crescent wrench with sufficient
torque for lug serrations to penetrate
anodized surface of rail.

.................

Disp Tratfe OSHieseot ame
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| |
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Single grounding L.
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10 year limited Product Warranty, 5 year limited Finish Warranty

UniRac, inc., warrants to the original purchaser
(“Purchaser”) of product{s) that it manufactures
(“Product”) at the original installation site that
the Product shall be free from defects in material
and workmanship for a period of ten (10) years,
except for the anodized finish, which finish

shall be free from visible peeling, or cracking or
chalking under normal atmospheric conditions
for a period of five (5) years, from the earlier

of 1) the date the installation of the Product is
completed, or 2) 30 days after the purchase of
the Product by the original Purchaser (“Finish
Warranty”).

The Finish Warranty does not apply to any foreign
residue deposited on the finish. All installations

in corrosive atmospheric conditions are excluded.
The Finish Warranty is VOID if the practices

specified by AAMA 609 & 610-02 — “Cleaning
and Maintenance for Architecturally Finished
Aluminum” (www.aamanet.org) are not followed
by Purchaser. This Warranty does not cover
damage to the Product that occurs during its
shipment, storage, or installation.

This Warranty shall be VOID if installation of the
Product is not performed in accordance with
UniRac's written instailation instructions, or if the
Product has been modified, repaired, or reworked
in a manner not previously authorized by UniRac
INWRITING, or: if the Product is instalied in

an environment for which it was not designed.
UniRac shall not be liable for consequential,
contingent or incidental damages arising out of
the use of the Product by Purchaser under any
circumstances.

If within the specified Warranty periods the
Product shall be reasonably proven to be
defective, then UniRac shall repair or replace the
defective Product, or any part thereof, in UniRac’s
sole discretion. Such repair or replacement shall
completely satisfy and discharge all of UniRac’s
liability with respect to this limited Warranty.
Under no circumstances shall UniRac be hable
for special, indirect or consequential damages
arising out of or related to use by Purchaser of
the Product.

Manufacturers of related items, such as PV
modules and flashings, may provide written
warranties of their own. UniRac’s limited
Warranty covers only its Product, and not any
related items

i m?
i! I : ii! i aﬁ-p THE STANDARD IN PV MOUNTING STRUCTURES
!

1411 Broadway NE, Albuquerque NM 87102-1545 USA * 505.242.6411 ¢ Fax 505.242.6412
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Ascent Consulting Engineering
North Winds Center

High Mountain Road

Ringwood, NJ 07456

Tel. No. 973-557-6080

Fax No. 973-835-5924

E-mail: jamlight@bellatlantic.net

March 12, 2008

Unirac, Inc.
1411 Broadway Blvd. NE
Albuquerque. NM 87102

To: Building Department or Others:

RE: Engineer’s Notice of Evaluation for UniRac SolarMount™
Universal PV Module Mounting System

Dear Sir:

I have reviewed Unirac SolarMount™ ~Code-Compliant Installation Manual 227",
copynght February 2008 and centify that the information and results are accurate. To
determine the design level forces, the appropriate wind speed shall be determined as
prescribed by local jurisdiction requirements and applied in accordance to the 2004
Florida Building Code (FBC) with the 2005 and 2006 Supplements. The FBC requires
that wind loading be determined based upon ASCE 7-02 and Unirac’s Manual 227
utilizes the newer ASCE 7-05 that matches the ASCE 7-02 wind loads using Method 1
for which Unirac Table 2 is based upon. that which is dependent upon conditions of
spatial form, height and other structure parameters that are specified in the code
provisions for determining the applied wind loading pressures imposed onto the Unirac
SolarMount™ rails supporting solar panels. The SolarMount™ railing and anchorage
requirements for the installation are properly represented in the Installation Manual 227.

For other conditions, the determination of wind pressures should be determined by the
aforementioned Florida Building Code and ASCE 7 procedures.

Lliatrd Diade County Building Departmeit
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Ascent Consulting Engineering
Page 2 of 2

The design verification is based on:

3 ASCE7-02 — ASCE Standard

IL. “Steel Construction Manual.” 13th Ed., American Institute of Steel
Construction, Chicago, 11.. 2005.

111, “Aluminum Design Manual”, The Aluminum Association. Washington D.C.,
2005.

IV.  Mechanical Properties and Static Load Testing of Unirac extruded rails and
related components obtained from Dr. Walter Gerstle, PE, Department of
Civil Engineering. University of New Mexico, Albuquerque, NM

Use:

Unirac SolarMount™ is evaluated for use in locations where wind pressure requirements
do not exceed 50 psf. For loading in excess of 50 psf, Unirac or a licensed professional
should be contacted for suitability of installation.

By this letter, 1 certify that the Unirac SolarMount™ assembly, when installed in
accordance with the Installation Manual 227 will meet the requirements of the building
codes adopted by Florida. Others should evaluate the structure 10 which the Unirac
SolarMount™ system is to be connected on a case-by-case basis, per Part | Installer’s
Responsibilities of the Installation Manual, to ensure its adequacy to accept attuchments
and to support all applied loadings per the building code.

Please call me if you have any questions or concerns.

Sincerely,

/‘ & %/J 3 futop,
\Jémes A. Marx. ir. PE

Professional Enginecr
10 High Mountain Road
Ringwood. NJ 07456
(908-557-6080)

FL Lic. No. 45024

Iliatrd Diade County Building Depattmeit
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Report:
Laboratory Structural Testing of UniRac Rails and Connectors

Prepared for:
John Liebendorfer and Tim Hool
UniRac, Inc
3201 University Blvd SE, Suite 110
Albuquerque, NM 87106-5635

Phone: (505)242-6411
Email: johnl@unirac.com

By:

Walter H. Gerstle, Ph.D., P.E.
Department of Civil Engineering
University of New Mexico
Albuquerque, NM 87131

Phone: (505)277-3458
Email: Gerstle@unm.edu

March 7, 2003
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Introduction

This report summarizes the results of laboratory structural testing of UniRac rails
and connections. Fourteen tests were performed over several weeks during February and
March of 2003.

The following structural tests were performed:

[am—

Bending strength of new SolarMount rail. Load versus deflection was recorded.

2. Bending strength of new Heavy Duty SolarMount rail. Load versus deflection was
recorded.

3. Load versus displacement of module frame, connected using UniRac top-down
end-clamp, to SolarMount rail using one 4> T-bolt torqued to 10 ft-Ibs.

4. Load versus displacement of module frame, connected using UniRac top-down
mid-clamp, to SolarMount rail using one 4 T-bolt torqued to 10 ft-1bs.

5. Load Versus displacement of module frame connected using bottom-up clip, to
SolarMount rail using '4” T-bolt torqued to 10 ft-1bs.

6. Load versus displacement of SolarMount Rail connected to test frame with 3/8”
T-bolt using a single 2”x3”x 3/16” angle bracket foot.

7. Load versus displacement of 2-1/2” diameter standard steel pipe collar connected
to 2” diameter standard steel pipe with one 3/8” diameter set screw torqued to 35
ft-1bs.

8. Load versus displacement of 2-1/2” diameter standard steel pipe collar connected
to 2” diameter standard steel pipe with two 3/8” diameter set screws torqued to 35
ft-1bs.

9. Load versus displacement of 2-1/2” diameter standard steel pipe collar connected
to 2” diameter standard steel pipe with three 3/8” diameter set screws torqued to
35 ft-lbs.

10. Load versus displacement of 2-1/2” diameter standard steel pipe collar connected
to 2” diameter standard steel pipe with four 3/8” diameter set screws torqued to 35
ft-1bs.

11. Load versus displacement of 2-1/2” diameter standard steel pipe collar connected
to 2” diameter standard steel pipe with one 3/8” diameter Tek screw torqued to 35
ft-1bs.

12. Load versus displacement of 2-1/2” diameter standard steel pipe collar connected
to 2” diameter standard steel pipe with two 3/8” diameter Tek screws torqued to
35 ft-lbs.

13. Load versus displacement of 2-1/2” diameter standard steel pipe collar connected
to 2” diameter standard steel pipe with three 3/8” diameter Tek screws torqued to
35 fi-lbs.

14. Load versus displacement of 2-1/2” diameter standard steel pipe collar connected

to 2” diameter standard steel pipe with four 3/8” diameter Tek screws torqued to

35 fi-1bs.

Each of the tests is described in the following pages. The items tested are shown in
photos on the next'page.



Connecting Items Tested.
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Bending Strength of New SolarMount Rail

The new SolarMount rail was tested as a simply-supported beam with center-
point loading. The span of the beam was 43.625 inches.

According to our structural calculations, the bending strength of the beam
(according to the Aluminum Design Manual) is M = Fow X S = 19 KSI x .3694 in® =
7.019 kip-in. The actual bending strength of the member tested is 1.750 kip x
(43.625in)/4 = 19.09 kip-in.

The member actually failed first by gross yielding in bending, followed by lateral
instability in the post-peak regime, as shown in the following graph. The following
photographs also show the beam behavior.

2000
1800
1600
1400
1200
=
&
= 1000 Sudden
s Lateral /
= Proportional Instability
£90 Limit |
sL0 Extruded Aluminum Beam #2
Simply Supported, Center Point Loading
400 L =43.625 in,
(400 kip T.O. UTM, 8 kip Range,
0.0001 inch Resolution Dial Gage)
200 11 March 2003, L. Lenke |
0 p—— et A _._._._._li ‘
1.00 1.50 2.00 2.50 3.00 l .
Beam Deflection @ Center-Point (A), in
Load versus Deflection of New UniRac Rail.
4
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Test Set-Up, New UniRac Rail, Showing Deflection.
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Local Buckling and Fracture, New UniRac Rail.
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Bending Strength of New Heavy Duty SolarMount Rail

The New Heavy Duty SolarMount rail was tested as a simply-supported beam
with center-point loading. The span of the beam was 43.625 inches.

According to our structural calculations, the bending strength of the beam
(according to the Aluminum Design Manual) is M = Faow X S = 19 KSI x .9025 in® =
17.14 kip-in. The actual bending strength of the member tested is 3.400 kip x
(43.625in)/4 = 37.08 kip-in.

The member actually failed by initial plastification, followed suddenly by fracture
initiating at on of the holes punched in the rail flange, as shown in the following graph.
The following photographs also show the beam behavior.

4000
I:...___.__.

Extruded Aluminum Beam #1
Simply Supported, Center Point Loading
3500 L =43.625 in,
(400 kip T.O. UTM, 8 kip Range,
0.0001 inch Resolution Dial Gage)
11 March 2003, L. Lenke
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(=]
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=
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500 |
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Load versus Deflection of New Heavy Duty UniRac Rail.



Test Set- Up of New Heavy Duty UniRac Rail.

Crack in New Heavy Duty UniRac Rail.
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Load and Deformation of UniRac Top-Down End-Clamp

The following picture shows the test configuration. The '4” diameter T-bolt was
torqued to 10 ft-lbs. There was some concern about the high probability of contractors
installing the T-bolt and/or the end clamp incorrectly. Ultimate failure was by the T-bolt
breaking through the top flange of the SolarMount rail. The load versus deflection curve
is shown in the graph below.

Photo of Top-Down End Clamp Test Configuration.
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Load and Deformation of UniRac Top-Down Mid-Clamp

Top-Down Mid Clamp Test: Showing Lift-off of Module Frame from SolarMount Rail.



Top-Down Mid Clamp Test: Showing Failure of SolarMount Rail Lip.
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Load and Deformation of Bottom-Up Clip

The bottom-up clip was used to connect a SolarMount rail to a module frame, as
shown in the photo below. The 4” diameter bolt was torqued to 10 ft-1bs. Ultimate failure
was by bending of the module frame, as shown in both pictures below. Significant
observable loosening of the connection resulted for loads in excess of about 300 Ibs.

Deformation of Bottom-Up Clip Showing Loosening Behavior.
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Bottom-Up Module Mount
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Load and Deformation of Angle Bracket Foot

A 27x37x1/8” angle bracket was used to connect a SolarMount rail to the test
frame, as shown in the photo below. The 3/8” diameter bolt was torqued to 35 ft-lbs. The
bolt slipped in the slotted hole at a load of about 550 lbs. Ultimate failure was by bending
of the clip angle, as well as pull-out of the top of the T-bolt, as shown in both picture
below. The T-bolt pulled out at a load of about 500 lbs. There was also observable
deformation of the bottom lip of the SolarMount rail, were it bares on the bolt.

Angle Bragket at.l.oad Cloge to Failure.
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Angle Bracket Foot
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Load and Deformation of Steel Pipe Collars Connected with Set- and Tek-Screws

Varying numbers of 3/8” Set Screws (torqued to 35 ft-1b) and 3/8” Tek Screws
were used to connect a 2-1/2” standard steel pipe collar to a 2” standard steel pipe. The
assembly shown schematically belowe was tested in axial compression, as shown.

The high-strength steel set screws were torqued to 35 ft-lbs indented the 2~
diameter pipe by approximately 1/32”, and slid like butter through the softer pipe
material as load was applied (see photo below). The set screws (aside from rotating
slightly in the collar) were undamaged by the test. Using set screws, high energy
absorption capability was demonstrated, as shown in the following graph of load versus
displacement. The load carrying capability increased approximately in proportion to the
number of set screws employed, as shown in the graph below.

The Tek-screws were not quite as strong as the set screws. Also, the Tek-screws
sheared off, quite suddenly, one by one. See the photo below. The Tek-screws did not
demonstrate as much energy-absorbing ductility as the Tek-screws. Like the set screws,
the strength of the connection increased roughly in proportion to the number of Tek-
screws employed in the connection.

P
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2" Diamet;
Steel Pipe
P
16
60



12000

Collar - Pipe Connection

10000

8000

6000 — £

4000 —

l 2000

Ivfiami Dade County Building Dleparty Lg

Axial Load, Lbs.

El]DTl-ﬂTEE - 2162012 4:17:40 Phifees
GENERAINL-01252012 pdf {
Diate Titme Sta_t%oo .

Diap, Trade

0.2 0.3 0.4 0

otatmp Mame

fnine:
atesen Cilbert 1527201224244 P A
.Ila.n.ne Clatke 26201233628 PLT 1

ELEslip, t¢tjes e
= TRI Rf;erence Ol

61

——1 Set
~i--2 Sets
3 Sets
4 Sets
—3— 1 Tek
i+2 Teks
'—+—3 Teks |
——4 Teks |



e i O O 0 0 1

: e, CFM 201 2R0O0
Folio/Parcel Identification #: 33-5033-017-0170 DR Bk 27950 Pa 27133 (;Jp ;5; SUEZaa R

HARVEY RUVIN» CLERK DF CDURT
HIAMI-DADE COUNTY» FLORIDA
NOTICE OF COMMENCEMENT ChST et

STATE OF FLORIDA
COUNTY OF Miami-Dade

THE UNDERSIGNED hereby gives notice that improvement(s) will
be made to certain real property, and in accordance with Chapter
713, Florida Statutes, the following information is provided in this
Notice of Commencement,

1. Description of property
Street address:8990 SW 177th Terrace, Miami, Fl. 33157
Legal description:
33 55 40 HERMAN HILLS 1ST ADDN PB 72-58 LOT 1 BLK 8 LOT SIZE
125.000 X 142 F/A/U 30-5033-017-0170 COC 24810-4930 08 2006 1

2. General description of improvement: Solar Energy System

e cem——ey - 3. Owner:information =
Name: American Home Mortgage Servicing/Power REO - Rodel Catahan
Address: 8990 SW 177 TERRACE, MIAMI FL 33157-0000
Telephone: 866-612-3780
Interest in Property:American Home Mortgage Servicing/Power REO

4. Fee Simple Title Holder (if other than owner shown above)
Name and Address: n/a
Telephone and Fax: n/a

5. Contractor
Name and Address: Solar Direct, Inc 6935 15 St E, Sarasota, FL 34243
Phone and Fax: (941) 359-8228; (941) 359-3848

6. Surety: n/a Amount of Bond: n/a
7. Lender: n/a

8. Persons within the State of Florida designated by Owner upon whom notices or other documents may be
served as provided by section 713.13(1)(a)7, Florida Statutes: None

9. In addition to himself, Owner designates the following to receive a copy of the Lienor's Notice as
provided in section 713.13(1)(b), Florida Statutes n/a

10. NOC Expiration date (one year from the date of recording unless different date is specified):

WARNING TO OWNER: Any payments made by the owner after the expiration of the Notice of Commencement
are considered improper pay; under Chapter 713, Part I, Section 713.13 Florida Statues, and can resuit in
your paying twice fo; ;emen)s to your property. A Notice of Commencement must be recorded and
. _posted.on the the- inspection. If you intend to-obtain financing; -consult-with-your lenderor Rt

an attomey, rk or recording your Notice of Commencement.

A 7 Kirk A Maust (Sofar Direct)
ed Officer/Director/Partner/Manager Print Name
STATE OF FLORIDA, COUNTY OF ma, [ 4 lﬂ:"fé

SWORN TO and subscribed before me this ID"mday of NOVember20 (] by Kirk A Maust (Solar Direct)
is [ ] personally known to me, or [ ] has produced driver's license as identification.

Commission Exeiration Date:
(L
Notary Signature jx’”'(, - \ON  EE 005700

Donna Markham 3 * EXPIRES: October 19, 2014
Notary Printed Name e;,tm,c' Bonded Thvu Budget Ntary Sendoss

92.525, Florida Statues. Under penalities of perjury, I declare that I have read
in it are true to the best of my knowledge and belief.

Verification p /
the foregoing

Kirk A Maust (Soler Direct)
Print Name

e e e e —— e e e

STATE OF FLORIDA, COUNTY OF DADE
! MEREBY CERTIF Y that this 1s a true Copy of the
origingl filed in this office on day of

BAl abz 1\
WITNESS myignd ang.Officral Seai.

-!ﬁzﬁk'ﬁ“i%ﬁﬁ CLERK ot Ereunt ang nly C
7 o Ol ousts
v---«- 3 9 ? _x_Li!?__E]iQ__ — Dc'
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